This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


^"'^H^H 


f 


The  Copper  HANDBooit 


A  MANUAL  OF  THE  COPPER  INDUSTRY 
OF  THE  WORLD 


VOL.   Ill' 

FOR  THE    YEAR    I902 


COMPILED  AND  PUBLISHED   BY 

HORACE  J.   STEVENS 
Houghton,  Michigan,  U.  S.  A.   . 
1903 


PUDL;(;  LIBRARY 

48783A 

ASTOR.   LENOX  AND 

TILDZN    FOUNDATIONS 

R  1922  L 


COPYRIGHT    1903 

BV 

Horace   J.  Stevens 


PrinUd  and  boand  by  If.  A.  DONOHUB  ft  CO..  CHICAGO.  ILL. 


TABLE  OF  CONTENTS. 


Paob 

Preface 9 

Introduction 1 1 

Chapter  I — History  of  Copper 13 

Chapter  II— <ieology  of  Copper 21 

Chapter  III — Chemistry  and  Mineralogy  of  Copper. .  27 

Chapter  IV — Metallurgy  of  Copper 46 

Chapter  V — ^The  Uses  of  Copper 65 

Chapter  VI — Glossary  of  Mining  Terms 72 

Chapter  VII — Copper  Deposits  of  the  United  States . .  97 

Chapter  VIII — Copper  Deposits  of  Canada  and  New- 

fotmdland 121 

Chapter  IX^— Copper   Deposits   of    Mexico,   Central 

America  and  the  Antilles 125 

Chapter  X — Copper  Deposits  of  South  America 130 

^        Chapter  XI — Copper  Deposits  of  Europe 137 

\        Chapter  XII — Copper  Deposits  of  Africa 145 

'        Chapter  XIII — Copper  Deposits  of  Asia 149 

J        Chapter  XIV — Copper    Deposits    of    Australia    and 

i                Oceanica 153 

Chapter  XV— Copper  Mines  of  the  World 158 

I        Chapter  XVI — Statistics  of  Copper 563 

I        Index 597 


Following  the  text  of  the  book  is  an  advertisins:  section  of  some  90 
pages,  canying  the  announcements  and  cards  of  nearly  two  hundred  man- 
ufactureis,  deauers  in  mining  supplies,  mining  oompames,  engineers,  metal- 
hixgists,  chemists,  trade  jotmials,  railroads,  etc.,  supplemented  by  a  carefully 
ooin|>iled  classified  buyers'  index. 


\ 


PREFACE. 

This,  the  third  annual  issue  of  the  Copper  Handbook,  has  finally  ascumed 
the  scope  and  something  of  the  form  originally  planned  for  the  woric  when 
first  projected,  nearly  ten  years  ago.  The  first  edition  of  the  work,  issued  in 
1901,  was  devoted  solely  to  the  principal  statistics  of  the  trade  and  to  the 
copper  mines  of  Lake  Superior,  because  it  was  felt  by  the  author  that  it  was 
wiser  to  do  a  comparatively  small  work  thoroughly,  rather  than  to  attempt 
a  larger  work  and  slight  the  details.  In  the  second  edition,  issued  in  1902, 
the  scope  of  the  volume  was  materially  enlarged,  and  the  principal  American 
mines  were  treated  in  more  or  less  detiul,  the  statistical  tables  amplified  and 
several  short  chapters  devoted  to  the  principal  scientific  and  technical  features 
of  the  trade  were  given.  References  to  the  copper  mines  outside  of  the 
United  States  were  confined  to  a  dozen  pages.  The  present  volimie  has  been 
strengthened  by  the  addition  of  a  considerable  number  of  new  statistical 
tables,  and  former  tables  reprinted  and  brought  down  to  date  have  been 
consoUdated  in  all  cases  possible,  thus  effecting  a  considerable  saving  in  space. 
These  tables  are  believed  to  give  the  most  comprehensive  copper  statistics 
ever  prepared  for  any  work.  The  chapters  devoted  to  the  scientific  features 
of  the  copper  industry  have  been  entirely  rewritten  and  greatiy  amplified, 
while  a  number  of  new  chapters  have  been  added,  the  part  of  the  book 
devoted  to  the  history  and  technics  of  the  trade  being  about  twice  the  length 
of  the  similar  section  in  the  last  annual  issue. 

The  major  part  of  the  book  is  devoted  to  descriptions  of  2,207  copper  mines 
and  copper  mining  companies  in  all  parts  of  the  worid.  These  have  been  made 
as  detailed  as  warranted  by  importance  and  permitted  by  the  material  secured. 
In  rewriting  the  descriptions  of  mines  quite  fully  treated  in  the  preceding 
volume,  not  more  than  ten  per  cent,  of  the  matter  contained  in  previous 
issues  was  used  verbatim.  In  less  than  a  dozen  cases  are  the  descriptions  the 
»ame  as  in  last  year's  issue,  word  for  word.  All  mine  descriptions  of  more 
than  a  half  dozen  lines  in  length  have  been  rewritten  upon  a  rigid  plan  covering 
the  principal  features  of  interest,  the  classifications  having  been  divided  into 
twenty-one  principal  subjects,  and  sub-divided  under  neariy  a  hundred  dif- 
ferent tities  in  the  case  of  the  larger  properties.  All  old  material  from  former 
issues  was  divided  under  the  different  headings  for  each  mine,  new  material 
added,  and  the  description  rewritten  in  regular  order,  beginning  with  titie  of 
company  or  mine,  state  or  country  where  located,  home  office  address,  mine 
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office  address,  organization,  capitalization,  finances,  officers,  etc.  This 
made  slow  writing,  but  it  ia  hoped  that  it  may  make  e^y  reading  for  those 
consulting  the  Ixwk,  which,  biding  inlrf?ndcd  as  a  p<?nnari<»nt  ancl  authoritative 
work  of  K'ierence,  should  be  kept  absolutely  free  from  all  attempts  at  fine 
writing,  or  padding.  As  a  matter  of  fact  it  would  have  Ijeen  far  easier  to  have 
liiTitten  the  Ixiok  to  make  twice  its  present  size  than  it  was  to  compress  the 
infonuation  iiit<j  the  present  form.  How  forcible  this  compression  was 
may  be  iitfem^d  from  t!ie  fact  that  in  the  cBsea  of  a  number  of  the  leading 
Lake  Superior  mines  the  descriptions  in  the  prci^ent  volume  are  but  one-half 
the  length  of  the  descriptive  articles  printed  in  the  first  volume,  yet  every 
essential  fact  contained  in  every  previoiLs  description  of  every  copper  mine 
has  been  retained  in  the  present  issue,  and  new  data  of  almost  equal  extent 
added  thereto.  In  the  great  majority  of  mine  descriptions  the  act\ial  writing 
of  the  articles  as  they  appear  in  print  has  required  but  a  fraction  of  the  time 
consumed  insmmiiarizing  the  data  taken  from  mine  reports,  official  documents, 
direct  reports  from  the  compaiiies,  pereonal  notes  and  many  other  sources  of 
information. 

While  the  present  volume  of  the  Copper  Handbook  is  a  distinct  improve- 
ment upon  the  preceding  issues,  it  Is  by  no  m^ms  put  forth  as  a  perfect  work, 
for  nobody  could  tie  mort^  sensible  of  it^s  impcrfwtions  than  its  author.  It  is 
given  to  the  public,  however,  i^ith  a  rejLsonable  degree  of  confidence^  based 
upon  the  favor  with  which  the  former  editions  have  been  received.  Eveiy 
reader  is  invited  to  act  as  a  critic,  and  corrections  of  errors  will  f)e  received  ad 
a  favor  In  a  work  of  more  than  600  pages,  treating  of  the  entire  copper  in- 
dustry and  listing  more  than  2,2Dft  different  mines  and  alleged  minejH  in  every 
part  of  the  globe,  errors  cannot  be  avoided,  and  it  would  1>p  preposterous  to 
claim  infallibility.  Ali  that  the  author  a-sks  is  that  the  reader  will  credit  his 
intention  to  deal  fairly  with  every  property,  to  give  the  facta  obtainable  with- 
out fear  or  favor,  and  to  use  every  precaution  in  his  power  to  verify  every 
statement  of  fact  or  opinion. 

The  author  is  greatly  indebted  to  many  kind  friends,  resident  in  scores 
of  different  countries,  for  assistance  rendered  in  the  way  of  special  and  general 
reports  upon  various  mining  fields  and  indi\  idual  properties.  Such  informa- 
tion is  aoUcited,  from  any  honest  source,  for  futurt;  editions  of  the  work. 

HoHACE  J.  8TE^^BNa» 
Houghtitn,  MirJiigan,  Fehr\iary  28,  1903. 
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INTRODUCTION. 


The  reader  i«  requested  for  his  own  benefit  to  glance  through  this  brief 
introduction  to  the  Copper  Handbook.  This  work  has  l>een  prepared  ypon 
^stematic  lines  throughout^  and  while  the  plan  followed  is  not  perfect,  and 
doubtless  will  be  modified  and  improved  in  future  editions,  the  reader  may 
benefit  by  understanding  the  system  that  has  been  followed,  when  umng 
the  volume  as  a  reference  book  or  otherwise. 

The  table  of  contents,  which  api>ear8  next  after  the  title  page^  gives  the 
Tanous  chapters  of  the  book.  The  index,  following  the  book  proper  and 
preceding  the  advertising  section,  will  be  of  aid  in  facilitating  quick  refer- 
ence  to  any  table,  district  or  other  subject  on  which  information  la 
nequired.  For  those  wishing  to  use  the  handbook  as  something  more  than 
m  dictionary  or  encyclopedia  on  copper^  the  following  outline  of  the  plan  on 
which  the  book  i^  prepared  may  be  of  assiatanccn 

The  subject  of  copper  is  taken  up  in  a  historical  way  in  the  first  chapter. 
While  this  treats  of  s^ent  features,  more  detailed  historical  matter  will 
frequently  be  found,  first  in  the  chapters  treating  in  detail  of  the  copper 
deposits  of  the  world,  and  secondly,  in  the  descriptions  of  the  various  copper 
mines*  The  chapter  on  geology  is  short,  but  there  are  innumerable  ad- 
ditional references  to  the  geology  of  the  various  districts  and  mines,  in  the 
chapters  on  copper  deposits  and  the  detailed  descriptions  of  copper  mines. 

The  chemistry  and  mineralog}^  of  copper,  its  orcss  and  alloys,  are  treated 
in  considerable  detail  in  the  chapter  devoted  to  those  subjects.  The  chapter 
on  metallur]^  has  also  been  rewritten  and  greatly  amplified,  This  is  followed 
by  a  new  chapter  on  the  uses  of  copper.  The  glossary  comprising  the  sixth 
chapter  gives  about  twice  as  many  definitions  as  in  last  year's  issue,  and, 
except  for  terms  appertaining  exclusively  to  coal,  iron  and  gold  mining, 
will  be  found  an  exceptionally  complete  lexicon  of  general  mining  terms. 

In  the  eight  chapters  devoted  to  the  vanous  copper  deposits  of  the 
world,  there  are  brief  summaries  of  geological  conditions  and  developments 
in  the  various  copper-bearing  countries.  Chapter  XV,  comprising  the  greater 
part  of  the  book,  lists  some  two  thousand  five  hundred  copper  mines  and 
copper  mining  companies.  Regarding  each  of  these  mines  and  companies 
there  appears  more  or  less  detailed  information,  very  scanty  in  some  cases 
and  very  copious  in  others,  according  to  the  real  importance  of  the  property, 
except  in  aome  cases  where  it  ha^*  been  im  possible  to  secure  wished -for  par- 
ticulars in  time  for  incorporation  in  this  volume.  In  future  editions  the 
weak  spots  will  be  strengthened,  so  far  as  patient  research  will  pennit. 
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The  final  chapter  of  the  book  proper  is  entirely  statistical.  It  r^presenS" 
much  hard  work  and  prolonged  collection,  comparison  and  inve^tigntion  of 
figures.  In  some  caaea  these  statist! ca  show  material  variations  from  the 
commonly  accepted  figyres.  In  such  caaes^  the  figures  in  the  book  repre- 
sent the  truth  as  understood  by  the  writer.  The  author  of  this  work  wishes 
expressly  to  disclaim  all  pretence  to  infallibility ;  neither  does  he  desire  to 
attempt  to  elevate  himaelf  by  pointing  to  the  errors,  real  or  imagiD&ry, 
of  other  authorities.  No  maa  h  infallible,  and  no  wise  man  imagines  he 
will  raise  himself  by  pointing  to  thi-  niiHtakea  of  others.  Where  the  figures 
herein  differ  from  those  commonly  accepted,  it  is  because  the  compiler  be- 
lieves his  statistics  to  be  more  nearly  accurate,  for  various  reasons  that  can 
be  supplied,  if  necessary.  Ju«t  as  the  man  that  captiously  criticises  is 
guilty  both  of  bad  tewte  and  a  tactical  error  that  will  ultimately  redound  to 
his  own  discredit,  so  it  may  also  be  said  that  the  statistician  who  is  not  willing 
to  put  forth  his  own  figures,  after  careful  verification,  even  though  in  the  face 
of  strong  authority,  ha^  no  btuiiiefls  to  pose  &9  a  statistician.  He  is  merely 
a  computing  machine,  requiring  supervision,  and  of  his  own  initiative  can  do 
naught  and  become  naught. 

I  would  suggejst  that  my  readers,  all  of  whom  it  may  be  safely  presumed, 
are  interested  in  the  subject  of  copper  in  some  way^  should  read  the  first 
fourteen  chapters  of  the  book,  also  study  the  statistical  chapter.  As  for 
the  detailed  mine  descriptions,  only  those  dej^ired  need  be  read,  but  a  perusal 
of  the  preliminary  and  statistical  chapters  of  the  Copper  Handbook  will 
prepare  all  readers,  except  those  that  have  made  a  liie  business  or  a  profound 
study  of  the  subject,  for  a  more  intelligent  understanding  of  the  defscriptions 
of  the  particular  mines  they  may  be  interested  in,  or  a  better  comprehension 
of  the  particular  branch  of  the  copper  industry  on  which  they  may  desire 
information. 

Not  the  least  interesting  or  least  valuable  part  of  this  volume  is  the  adver- 
tising section.  In  this  will  be  found  the  announcements  of  many  of  the 
leading  manufacturers  of  mining  ma<ihiner>'  and  dealers  in  the  supplies 
required  for  mines,  also  the  announcements  of  trade  journals,  which  are, 
in  themselves,  indispensable  to  thoste  interested  in  these  particular  fields. 
There  is  also  an  interesting  section  devoted  to  the  cards  of  copper  mining 
companies  and  a  third  section  containing  the  advertisements  of  mining 
engineers,  metallurgists,  chemists,  assayers,  and  other  professional  ^en 
engaged  in  various  capacities  in  the  great  industry  of  mining.  It  has  been 
my  effort  in  this,  as  in  previous  editions,  to  secure  the  advertisement«  of 
reliable  firms  only,  and  such  as  while  reasonably  sure  to  receive  benefit 
from  the  circulation  of  such  a  work  as  this,  will  also  add  directly  to  the  value 
of  the  book  itself  by  affording  a  trade  and  professional  directory,  in  the  pages 
of  which  can  be  found  the  announcements  of  men  and  firms  capable  of  sup- 
plying any  and  every  want  of  mine,  smelter  or  manufactory,  from  professional 
ckill  to  every  article  needed  in  the  installation  of  the  most  modem  and  effi* 
dent  plant. 


4 


The  Copper  Handbook 


CHAPTER  I. 
The  History  of  Copper. 

The  discbvery  and  utilization  of  copper  occurred  at  a  period  bo  remote 
that  even  legendary  accounts  are  lacking.  A  semi-authentic  narration  of 
the  facts  connected  with  the  discovery  of  iron  on  Mount  Ida  has  been  handed 
down  to  XLSf  yet  there  were  copper  mines  worked  on  this  same  mountain 
in  Asia  Minor  before  the  alleged  date  of  the  discovery  of  iron.  The  earlier 
history  of  the  useful  metal  is  surrounded  by  the  same  myths  as  cloud  the 
story  of  mankind  in  general  in  days  so  far  remote.  There  seems  good  reason 
to  think  that  copper  and  tin,  in  the  form  of  bronze,  an  alloy  of  these  two 
metals,  was  in  general  use  before  the  discovery  of  the  process  of  producing 
iron  from  its  ores.  Such  was  unquestionably  the  case  with  the  primitive 
peoples  of  Northern  and  Western  Europe.  In  Asia  Minor,  the  scene  of 
the  earliest  civilization  known  to  arch^Rologists,  many  weapons,  implements 
and  ornaments  of  bronze  have  been  found  in  buried  cities  of  seven  to  ^ht 
thousand  years  of  age.  On  the  American  continent  the  aboriginal  peoples 
were  unacquainted  with  the  use  of  iron,  but  the  richer  and  more  advanced 
nations  had  great  stores  of  copper,  gold  and  silver.  The  latter  metals, 
found  in  profusion  in  Mexico  and  Peru,  were  utilized  mainly  for  ornaments 
and  decorative  architecture.  There  being  no  important  tin  deposits  as 
yet  developed  in  the  new  world,  and  there  being  no  evidence  that  tin  was 
mined  on  the  North  and  South  American  continents  before  theip  discovery 
by  Europeans,  it  seems  altogether  probable  that  the  aboriginal  American 
aces  were  totally  unacquainted  with  bronze  and  brass.  However,  copper 
itself  was  used  extensively.  It  was  mined  from  Lake  Superior  deposits 
of  native  metal  in  very  considerable  quantities,  and  was  distributed  at  least 
as  far  south  as  Mexico,  and  to  practically  all  parts  of  the  temtoiy  now 
constituting  the  United  States.  The  date  at  which  this  mining  was  done  is 
variously  estimated  at  some  himdreds  to  many  thousands  of  years  ago. 
The  Chippewa  Indians  were  in  possession  of  the  southern  shore  of  Lake 
Superior  when  it  was  visited  bv  the  first  white  explorers,  the  intrepid  Jesuit 
missionaries,  Rene  Mesnard  and  Gaude  Allouez,  early  in  the  Seventeenth  cen- 
tuiy;  Father  Mesnard,  the  hrst  white  man  to  set  foot  on  the  shore  of  the 
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great  fresh  water  seA,  hft\iiig  J  oat  his  life  a  few  miles  from  where  the  greatest 
copper  mines  of  Lake  Superior  arc  now  developwjd*  The  Chippewas  were 
then  unacquainted  with  any  of  the  practical  uses  of  copper^  though  posaesaiiig 
a  few  stnall  masses  of  the  native  metal,  saved  apparently  for  the  same  rea- 
son that  impels  a  child  to  collect  bright  colored  bit«  of  brokeji  glass.  The 
Indians  not  only  made  no  practical  use  of  copper,  but  were  unacquainted 
with  the  use  uf  any  other  metal  A.h  extensive  mining  operations  were 
formerly  carried  on  in  the  district  held  by  the  Chippewas  in  the  middle  of 
the  Seventeenth  century,  the  last  actual  nnning  must  liave  been  done  at 
least  several  hundred  years  earUer,  or  some  oral  traditions  would  have  been 
handed  down.  Whether  the  mining  wo-s  done  by  ancestors  of  the  aboriginal 
tribes  discovered  in  posse.ssion  of  the  Lake  di,strict  by  the  earliest  white 
explorers,  or  by  »ome  antecedent  people  of  higher  civilization,  is  a  pioiiit 
that  archipologists  and  ethnologists  are  vstill  arguing.  Whatever  may  have 
been  the  derivation  or  fate  of  thatpre-historic  race  of  copper  miners,  vaguely 
termed  **  Mound  Builders/'  it  is  certain  that  they  enjoyed  at  least  a  nidi- 
mentary  civilization,  and  were  suceeK,sful  metallurgists,  for  they  posaessed 
the  art  of  tempering  copper.  Weapons  for  the  chase  and  war  and  domestic 
utensils  of  good  finish  and  -style,  and  hijjhly  ttimperpd,  are  dug  from  moands 
and  found  in  sand  dunes  ahmg  the  southern  shore  of  Lake  Superior  from 
time  to  time.  In  this  connection^  it  may  he  obsiTved  that  many  zeaJoua 
metallurgists,  mostly  of  the  amateur  stripe,  are  wasting  much  time  in  efforts 
to  re-discover  the  **  lost  art  "  of  tempering  copper.  Sundry  fairly  successful 
processes  for  tempering  copper  are  now  known  to  scientists,  but  the  art, 
even  if  again  brought  to  its  pristine  pcrffcti on,  would  be  of  no  great  benefit, 
as  steel  and  iron  are  much  cheaper  than  copper,  and  far  preferable  for  any 
ordinary  use  to  which  tempered  copper  could  be  put. 

From  the  earliest  dawTi  of  history,  copper  and  gold  seem  to  have  been 
in  coninmn  use  among  the  mon^  civilized  nations,  the  yellow  metal  for  orna- 
ments and  as  a  medium  of  exchange,  and  the  ruddier  one  for  weapons  and 
implements,  usually  in  the  fonn  of  an  alloy,  as  brass  or  bronze.  The  ancieot 
world  of  Grecian  and  Roman  days  possessed  considerable  stores  of  copper, 
and  mines  were  regularly  worked.  There  are  apparently  good  reasons  for 
believing  that  the  Plupnicians  knew  of  the  tin  and  copper  deposits  of  Britain 
at  a  period  as  rt*moti»  &n  L00(3  B.  C.  Spain  was  the  source  of  the  principal 
copper  supplies  of  the  Ronmn  empire,  although  other  fields  were  also  worked 
to  some  extent.  Spain  has  been  furnishing  copper  to  the  world  for  nearly 
three  thousand  years,  and  remains  one  of  the  principal  sources  of  the  world's 
copper  supply. 

During  the  dark  period  of  the  middle  ages,  raining,  while  not  a  lost 
artp  was  certainly  not  followed  as  systematically  and  successfully  as  during 
the  more  prosperous  and  enlightened  era  of  Roman  dominion.  The  world's 
supply  of  gold  and  sih'er  decreased  from  century  to  century,  owing  to  the 
toa^s  from  attrition  and  misplacement  not  being  made  good  by  the  quanti- 
ties mined.  Iron,  being  subject  to  njst,  was  mined  and  smelted  as  required, 
although  the  production  was  surprisingly  small.     It  is  probable  tliat  the 


THE  COPPER  HANDBOOK. 


16 


TJmted  Stfitea  Steel  Coqwration  now  turns  out  in  every  working  day  more 
XToti  than  was  produced  in  all  Europe  in  a  full  year,  at  the  period  of  greatest 
during  medisDval  timcas.  The  supply  of  copper  during  the  middle 
i  must  have  been  very  small,  but  the  science  of  stati8ticrt  wa^  not  thea 
\  vogue,  in  a  period  when  a  king  was  called  Beauclerc — good  clerk — becauise 
could  write  his  own  name  viithout  the  guiding  hand  of  a  monk. 
When  Europe  awoke  from  the  lethargy  and  sodden  life  of  the  dark 
in  the  Fifteenth  rpntury,  the  uswf  of  the  metala  began  growing,  and 
this  growth  has  continued,  nith  few  interruptions,  txi  the  present  day.  The 
tin  and  copper  mines  of  Cornwall  l»ecame  sources?  of  great  w*ea!th  to  their 
tit-led  owners,  and  the  mining  of  copper  was  stimulated  in  Grermany,  Nor- 
way and  other  European  countries.  In  the  Eighteenth  century  copper 
mining  was  started  in  the  American  colonies  of  Vermont  and  New  Jersey. 
In  the  Sixteenth  centur>'  eopp<*r  was  dif^coverfd  in  Mexico  and  several  parts 
of  South  America,  but  the  Spanish  conquistadors  were  more  anxious  for 
the  gold  of  the  Peruvian  Incas,  and  the  silver  from  iSan  Louis  Fotosi,  than 
for  the  cheaper  metals. 

At  the  beginning  of  the  Eighteenth  century  the  English  mines,  in 
Cornwall,  were  making  much  the  large*jt  part  of  the  world's  copper,  and 
even  at  that  date  were  of  such  con.siderable  depth  and  vdxh.  such  extensive 
underground  openings  that  the  problem  of  disposing  of  the  water  was  of 
the  most  Altai  importance.  Many  good  mines  were  allowed  to  remain  idle, 
Dlely  because  the  expense  of  keeping  Ihem  free  of  water  wa8  greater  than 
profits  of  operation.  The  firwt  wteam  engine  was  built  for  a  Cornish 
aine,  the  Wheal  Por,  by  a  Captain  Savery,  very  early  in  the  Eighteenth 
r©entury-  It  was  but  a  partial  Buccess,  and  the  plan  was  improved  on  by 
Newcomen,  who  erected  a  pumping  engine  at  the  VVTieal  Fortune  mine^ 
Cornwall,  in  1720.  The  Newcomen  steam  engine  was  a  crude  and  wasteful 
device,  according  to  the  standard  of  the  present  day,  but  jt  was  murh  more 
effective  than  hand  and  horse  power,  or  a  water  wheel,  and  was  used  in 
many  of  the  larger  Cornish  mines  for  fifty  years  or  mtjre,  until  the  genius 
of  Watt  brought  forth  the  modem  steam  engine— an  engine  that  a  renlury 
and  a  quarter  has  been  unaWe  to  improve  upon  in  essential  plan,  though 
many  and  great  betterments  have  been  made  in  details.  It  should  be  said, 
however,  for  Savery  and  Newcoment  that  crude  as  were  their  steam  engines, 
the  pumping  plan  followed  hy  them  was  ertscntially  sound,  and  the  Cornish 
pump,  first  made  by  Saverj^  nearly  two  hundred  years  ago,  and  improved 
a  little  later  by  Newcomen,  is  still  the  basic  model  for  the  Cornish  mine 
pumps,  scattered  over  the  habitable  world,  wherever  there  are  mines. 

The  first  Watts  engine  was  erected  at  Chacewater,  Cornwall,  in  1777, 
proved  a  great  suceess.     It  came  none  too  soon,  as  the  larger  mines, 
epened  by  reason  of  the  aid  given  from  NewTomen's  pumps,  were  at  a 
depth  where  the  first  crude  engines  could  no  longer  give  satisfactory^  results. 
Although  steam  power  wa^  first  applied  to  copper  mining  nearly  two 
enturies  ago,  it  was  u>«ed  only  for  handling  water  until  after  the  begin- 
of  the  Nineteenth  centur>\     The  first  applica^tion  of  steam  power  to 
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other  mintng  uses  was  in  the  first  nr  i!icforid  decade  of  the  Nineteenth  cen- 
tuiy,  when  a  hoisting  dnim  was  first  actuated  by  »t<5jini* 

At  the  beginning  of  the  Eighteenth  century  Great  Britain  was  making 
at  least  three-quarters  of  the  world's  copper.  Th«  Comiiih  mines*  produced 
4,923  tons  of  refined  copper  in  I7{i9,  and  the  Welsh  mines  of  AngleM^a  made 
nearly  2^000  tons  in  the  same  year.  The  gn»at  Mansfeld  mine,  in  Germany, 
made  only  372  tons  in  that  year,  and  only  ei?timatej^  anj  otjtainablc  for  the 
products  of  other  countries,  Spain's  output  wjis  in.signihcanl,  and  the 
Unit-ed  States  made  but  n  few  ton.**-  Russia  and  Japan  probably  ranked 
next  in  importance  after  England  ri-s  producers,  and  Austria,  Norway, 
Sweden,  Italy  and  several  other  nations  made  small  contributions  to  the 
world's  copper  stock.  Australia,  South  Africa  and  Canada  were  then  un- 
known as  sources  of  copper  supply.  It  Ls  a  notable  fact  that  one  hundred 
years  ago,  the  mines  of  the  United  Staters,  Spwin,  Chile,  Mexico,  Canada, 
South  Africji,  Australia  and  Tasmania,  which  rn»w  make  alwut  Otl  per  cent, 
of  the  world*s  copper,  were  eilher  tr>tat]y  undeveloped,  or  else  producers  of 
but  a  few  tons  eifcch,  w*hile  Great  Britain,  which  made  almost  7,000  tona 
of  copper  in  1799,  produced  but  55t)  tons  in  1809. 

For  the  first  half  of  the  Nineteenth  centur>%  Great  Britain  maintained 
its  position  at  the  head  of  the  world*s  coppc»r  producers,  but  the  latter  half 
of  the  centurj"  was  a  period  of  ever  increasing  depre-ssion,  relieved  by  only 
occasional  years  of  prosperity  for  the  British  copper  mines.  The  invention 
of  the  Watts  engine  and  it,s  application  to  pumptng  machinery  enabled 
the  mine  operators  of  Cornwall  and  Anglcsea  to  jieuetrate  to  depths  there- 
tofore undreamed  of.  In  1790  the  Dolcoath  mine  in  Cornwall  was  600  feet 
deep;  in  1816  it  wa»  doUTi  1,368  feet,  and  in  IH'^i)  the  Tresavean  mine,  also 
of  Cornwall  reached  the  great  depth  of  1,920  feet.  As  the  mines  increased 
in  depth  rapidly ^  various  improvements  Ix^ame  neces8a^>^  The  old  method 
of  raising  ore  in  baskets  carried  up  ladders  on  the  backs  of  men  and  women 
was  replaced  by  whims,  operated  first  by  hand^  then  by  horse  power,  later 
by  water  wheels,  and  eventually  by  steam.  Around  these  whims  were 
coiled  the  ropes  that  hoisted  ore  in  wicker  ba.skets.  A  little  later  the  hempen 
ropes  were  replaced  by  wire  cables,  and  the  baskets  gave  way  to  iron  skips 
and  cages.  In  1842  the  firnt  man  engine  was  built,  for  taking  mc\n  to  and 
from  their  work  in  the  deep  mines.  Mine  survey' in g  was  introduced,  and 
machinery  employed  in  the  mills,  where  hand  work  had  been  the  rule  for 
centuries.  The  Anglesea  mines  enjoyed  grf*at  pmsperity  for  the  first  quarter 
of  the  century,  but  gave  unmistakable  signs  of  exhaustion  a  few  years  later, 
and  in  the  fourth  decade  ceased  to  be  important  factors  in  the  world'**  copper 
industry.  The  smelters  of  Wales  had  attained  such  grov^ih,  however,  that 
SwanspA  still  remains  the  seat  of  one  of  the  greatest  and  most  diversified 
smelting  industries  of  the  world. 

It  was  in  the  fourth  decade  of  the  la.st  centur\^  that  the  competitora 
destined  to  dastroy  tiie  English  copptT  mining  industry  first  began  com- 
ing to  notice.  The  copper  disco\'criej^  in  the  Lake  Superior  district  were 
rnade  at  about  the  same  time  an  copper  in  workable  cjuantitiejs  was  found 
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in  Australia,  but  the  Australian  mines  were  of  slow  development,  and  have 
never  grown  to  be  of  great  importance,  while  the  Lake  Superior  mines  soon 
became  the  lar^st  of  the  world.  The  first  actual  copper  mining  at 
Lake  Superior  was  done  in  1S44,  and  the  first  product  secured  was  a 
lew  tons  of  oxide  ore — ^not  native  copper — taken  from  a  fissure  vein  near 
Cbpper  Harbor,  Keweenaw  county,  by  the  Pittsburg  &  Lake  Superior  Mining 
Company,  which  later  developed  the  Cliff  mine,  nearly  twenty  miles  to  the 
southwest.  The  Minnesota  mine  in  Ontonf^on  county  was  opened  shortly 
after,  and  since  that  time  the  Lake  Superior  copper  industry  has  enjoyed  a 
large  and  fairly  steady  growth. 

Beginning  in  the  early  fifties,  the  Chilean  copper  deposits  were  sys- 
tematically developed  and  Chile  has  become  one  of  the  world's  greatest 
producers.  The  Tharsis  mine  in  Spain,  was  re-opened  in  1863.  It  was  in 
the  sixties  that  the  competition  of  cheaper  copper  from  richer  mines  first 
begun  to  be  felt  most  severely  in  Cornwall,  resulting  in  the  closing  of  one 
mine  after  another,  until  today,  the  Cornish  mines  in  active  operation  are 
few  in  number  and  their  profits  trivial. 

The  awakening  of  Japan  by  Commodore  Perry  in  1854  was  succeeded 
by  a  period  of  angry  contempt  for  foreign  mamiers  and  methods  on  the 
part  of  the  Japanese,  but  this  was  followed  by  the  revolution  wherein  the 
ahogun  was  deposed  and  the  mikado  became  the  actual  instead  of  the  merely 
nominal  ruler  of  the  island  empire.  The  introduction  of  foreign  methods 
has  been  followed  by  the  industrial  awakening  of  Japan,  and  the  Japanese 
mines  are  now  sources  of  copper  supply  of  great  importance,  and  even  greater 
prdbuae. 

In  1866  the  Calumet  &  Hecla  was  opened  and  speedily  took  first  rank 
among  the  copper  mines  of  the  world.  In  1876  the  great  Rio  Tiano  mines 
of  Spain  were  reopened,  after  a  century  of  idleness.  The  Moonta  and  Wall- 
aroo mines  were  opened  in  Australia  at  about  the  same  time  as  the  Calu- 
met &  Hecla,  and  Tasmanian  copper  deposits  first  attracted  attention  in 
the  same  decade,  though  no  considerable  production  was  secured  until  nearly 
twenty  years  later. 

In  1880  the  Butte  camp  of  Montana,  now  the  greatest  copper  producer 
of  any  district  in  the  world,  was  discovered.  Butte  was  originally  a  placer 
gold  camp,  and  the  first  Butte  copper  mine,  the  Anaconda,  was  opened  for 
silver,  and  eventually  became  the  largest  copper  producer  of  any  of  the 
worid's  mines.  In  the  latter  eighties,  South  Africa  developed  several  good 
mines;  the  Boieo  and  other  Mexican  mines  became  prominent,  and  the 
first  great  mines  of  Arizona  were  opened. 

The  beneficial  influence  of  the  copper  industry  upon  the  mining  and 
metallurgical  methods  of  the  world  has  been  most  marked.  The  first  smelting 
was  probably  done  from  copper  ores.  The  Bessemer  process  is  used  in 
copper  refining  as  well  as  in  the  making  of  steel.  Many  important  advances 
in  metallurgical  processes  have  been  contributed  by  copper  smelters,  and  of 
these,  the  latest,  and  perhaps  the  greatest,  is  electrolytic  refining,  which 
will  be  found  treated  of  more  extensively  in  the  chapter  on   metalluigy. 
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In  the  improvement  of  actual  mining  processes,  copper  mines  have  led  the 
arid  for  two  ccnlurit'.'^.  The  first  successful  use  of  steam  was  in  copper 
ined,  nearly  two  humlred  yearn  ago,  and  iron  skips  and  cage^,  iron  and  steel 
cables,  high  explosives  and  puwer  drillii,  were  first  used  in  mines  of  copper, 
during  the  eenturj^  just  closed. 

The  copper  mines  of  Lake  Superior  lead  the  mines  of  the  world  in  the 
depth  of  their  openings  atid  in  the  capiieity  and  economy  of  their  hoisting, 
air  eomprcsvsing,  and  pumping  etijc^ines.  The  Anaconda  copper  mine^  in 
Montana,  posse.^se^  a  eoncenlratinp;  and  smelting  plant  with  a  daily  capacity 
for  treating  mon^  than  five  thousand  tons  of  ore,  and  compared  with  this 
gigantic  smelted,  all  similar  phuit^s  in  the  world  appear  like  pigmies. 

The  eop|x-r  mines  have  led  in  the  intnuluction  of  new  methods  and 
machinery,  and  they  have  led  in  the  production  of  the  great  miners  of  the 
Eighteenth  century.  Great  operations  call  for  and  develop  great  men, 
and  the  mineral  inchi.stry  of  the  glol>e  owes  much  to  the  copper  miners, 
for  they  have  blamed  the  rough  trail  that  the  hn'i  of  myriads  of  followers 
have  t  rodden  into  the  bn>ad  highways  of  modem  mining  practice. 

After  briefly  reviewing  the  history  of  copper  in  the  centuries  past,  from 
the  days  of  King  Sargf»n  to  the  close  of  the  wonderful!  Nineteenth  century, 
it  seems  fitting,  now  that  we  liave  entered  fairly  upon  the  Twentieth  centmy; 
so  pregnant  with  promiiric  of  achievements  wtirfiassing  all  that  haxe  goae 
before,  to  review  briefly  the  pn^sienf  condition  of  the  world's  copper  in diislTy, 
and  even  to  forecast  in  some  degree  the  developments  of  the  immediate  future. 
To  dogmatize  upon  the  future  would  be  as  dangeroige  as  unwise.  A  single 
decade  in  this  age  of  electninty  overturns  more  timeVhonored  institutions, 
and  firmly  establishes  more  innovations  than  a  century  could  liave  sufficeS  for 
in  ages  past.  What  even  a  few  years  may  bring  forth  no  man  can  say,  but 
the  present  status  and  immediate*  proBpeets  of  the  copper  industry  may 
be  set  forth  as  follows: 

The  production  and  consumption  of  copper  increased  fifty-fold  in  the 
Nineteenth  eenturJ^  The  demand  for  the  metal  was  never  so  great  as  during 
the  year  just  closed,  and  the  fnture  pmspecls  of  the  metal  were  never  so 
bright  as  just  now,  Dit^regarding  the  temporary  ebb  and  flow  of  prices, 
common  to  all  eommoditiei*,  the  electrification  of  the  world  will  tax  the  produc- 
tive capacity  of  the  copper  mine.'*  for  many  years  to  come.  There  will  be  sea- 
sons when  demand  will  follow  i>o  closely  upon  the  heels  of  supply  that  prices 
will  go  skyward,  and  the  fool  will  .say  in  his  heart  that  the  market  must 
forever  advance.  There  will  also  be  periods  when  the  supply  w^ill  far  exceed 
dejnand,  and  the  faint  of  heart  will  say  that  eopprr  mining  is  overdone,  and 
never  more  can  be  profitable,  but  in  the  aggregate  the  grt^at  law  of  averages, 
immutable  as  the  law  of  gravitation^  wnll  give  to  the  world  the  copper  for 
its  imperative  requirements,  at  prices  not  prohibitory'  to  the  consumer, 
yet  sufficiently  high  to  proA'ide  for  the  well-managed  mines  profits  beyond 
the  dreams  of  avarice. 

The  beginning  of  the  year  1903  finds  the  United  States  far  in  the  le^ 
among  the  copper  producing  nations  of  the  world,  with  no  prospect  that  this 


I 
I 


ftiE  COPPER  HANDBOOK.  19 

lead  wOl  be  lost.  The  Lake  Superior  mines  will  make  far  more  copper  this 
year  than  ever  before.  The  Montana  mines  are  so  entangled  in  litigation 
that  pradictions  are  hazardous.  What  they  could  do,  if  unhampered,  would 
be  to  make  more  copper  than  ever  before.  What  they  will  do,  no  man 
knows,  for  mining  and  litigation  are  poor  bedfellows,  and  mining  suffers 
by  the  contact.  Arizona  continues  gaining  ground,  and  will  again  score  great 
gains  in  the  year  now  beginning.  California  should  show  a  gain,  also  Utah. 
Wyoming  has  important  copper  deposits  and  the  other  western  states  are 
doing  more  or  less  copper  prospecting  and  developing.  In  the  southeast, 
the  Appalachian  mines  of  Tennessee,  Virginia  and  North  Carolina  are  in- 
creasing their  output  and  are  quite  certain  to  become  important  factors 
in  American  copper  production. 

Canada  is  developing  copper  mines  at  many  points,  from  the  Atlantic 
to  the  Pacific,  and  showing  largely  increased  production.  Ne^-foundland 
is  merely  holding  its  own. 

Mexico  is  certain  to  rank  immediately  after  the  United  States  in  copper 
production,  either  this  year  or  next,  passing  Spain  and  Portugal,  which 
have  long  held  second  place  jointly.  Mexico's  wealth  in  copper  is  abnost 
fabulous,  and  copper  is  destined  to  play  no  small  part  in  the  upbuilding 
of  this  rapidly  growing  country. 

In  South  America,  Chile,  which  led  the  world  in  copper  production 
twenty  years  ago,  is  again  gaining  ground.  Peru  is  showing  a  very  rapid 
increase.  Bolivia  lacks  rail  conmiunication,  capital  and  machiner>';  but 
with  these  supplied  she  can  greatly  increase  production.  Argentina  has 
good  copper  properties,  but  time  and  money  are  needed  to  make  them 
into  big  mines. 

In  Europe  there  is  no  marked  change.  Spain  and  Portugal  are  pro- 
ducing at  a  remarkably  uniform  rate.  Germany  gains  slowly.  Norway 
shows  gains  and  Italy  should  also  increase  her  output.  Austria-Hungary, 
Turkey  and  the  Balkan  states  show  little  change,  and  small  prospects  of 
change  in  the  near  future.  Russia  has  excellent  copper  deposits  and  in 
Siberia  there  are  promising  districts,  merely  scratchied,  at  Semipalatinsk 
and  elsewhere. 

In  Asia  the  copper  production  is  insignificant,  outside  of  China  and 
Japan.  China's  enormous  mineral  resources  will  be  developed  in  the  present 
century.  The  preliminary  work  is  now  being  done,  but  the  Chinese  copper 
production  is  small  and  will  remain  small  for  at  least  several  years  to  come. 
Japan  is  working  her  copper  mines  with  energy  and  good  judgment  and 
should  become  an  increasingly  important  source  of  supply  for  the  world. 

In  Africa  the  Cape  Colony  mines  are  the  only  important  producers, 
and  they  are  barely  holding  their  own.  Promising  copper  deposits  are 
known  to  exist  at  several  interior  points,  and  one  of  these,  in  Rhodesia, 
is  soon  to  be  developed  on  a  considerable  scale. 

In  Oceanica  thero  are  important  mines  and  vast  undeveloped  possi- 
bilities in  the  states  of  the  Australian  commonwealth.     Tasmanian  mines 
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are  not  developing  as  rapidly  or  as  promisingly  as  has  been  expected.     New 
Caledonian  mines,  while  small  producers,  are  of  considerable  promise. 

In  the  brief  review  of  present  conditions  and  prospects  for  the  imme- 
diate future,  contained  in  the  foregoing  paragraphs,  details  have  been  omitted, 
and  only  the  most  important  fields  touched  upon  at  all.  For  more  extended 
consideration  of  the  various  cupriferous  districts  of  the  world,  readers  are 
referred  to  later  chapters,  in  which  the  copper  districts  of  the  entire  globe 
are  treated  of  in  detail. 
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CHAPTER  II. 
•  The  Geology  of  Copper. 

In  this  chapter  no  attempt  is  made  to  give  more  than  the  merest  out- 
line of  the  geologicaf  features  of  special  interest,  pertaining  to  copper.  Ge- 
ology is,  at  best,  largely  an  empirical  science.  P'rom  its  very  nature  it  can 
never  be  made  such  an  exact  science  as  chemistry  and  mineralogy  have  al- 
ready become.  This  is  said  in  no  carping  spirit  of  criticism  against  the 
exponents  of  scientific  geolog>',  for  their  work  is  of  a  highly  valuable  nature, 
and  if  the  geological  dogmas  of  the  present  day  contain  a  greater  amount 
of  assmnption  in  proportion  to  ascertained  and  demonstrable  fact  than 
ia  found  in  cognate  branches  of  scientific  research,  the  empirical  nature  of 
a  considerable  part  of  the  geology  taught  at  the  beginning  of  the  Twentieth 
century  is  due  to  the  inherent  difficulties  of  the  subject,  rather  than  to  any 
desire  of  geologists  as  a  whole  to  assume  more  than  can  be  proven.  Just 
as  a  forest  of  scaffolding  is  erected  around  the  walls  of  a  great  cathedral, 
while  building  is  in  process,  so  a  false-work  of  theory  is  indispensable  in 
geological  research.  Behind  the  great  mass  of  temporary  timbering  the 
grauit«  walls  of  truth  are  rising,  slowly  but  surely,  and  as  they  rise,  the 
scaffolding  that  once  was  necessary  becomes  useless,  and  is  discarded. 

Rocks  are  divided  into  three  geological  classes,  the  igneous,  sedimentary 
and  metamorphic.  The  igneous  rocks,  fused  by  subterranean  fires  and 
ejected  in  sheets  by  volcanic  action,  or  oozing  forth  from  cracks  in  the  earth's 
crust,  may  be  divided  into  granitic,  porphyritic  and  vitreous  forms.  The 
sedimentary  rocks  were  deposited  by  the  action  of  water,  usually  on  beds 
of  former  seas.  The  dctrital  material  so  deposited  formed  conglomerate, 
shale,  sandstone  and  limestone  strata,  and  in  the  case  of  the  three  first  named, 
the  material  for  sedimentary  beds  was  necessarily  obtained  principally 
from  the  breaking  down  of  the  older  igneous  rocks.  Strata  of  igneous  and 
sedimentary  rocks  frequently  alternate  in  the  older  geological  groups.  The 
metamorphic  or  third  class,  consists  of  altered  rocks  of  the  igneous  and  sedi- 
mentary forms,  in  which  the  phenomena  of  crystallization  and  replacement 
have  been  brought  about  subsequent  to  their  deposition. 

The  Devonian  system  of  the  Paleozoic  group  was  long  regarded  as  the 
home  of  copper,  possibly  because  of  the  preponderant  importance  of  Corn- 
wall and  Devon  as  sources  of  copper  supply  until  the  middle  of  the  Nine- 
teenth century.  Copper  is  more  widely  diffused  over  the  earth  in  rocks 
of  the  Permian  series  of  the  Devonian  system  than  in  any  other  series  of 
rocks,  and  the  Permian  strata  are  of  very  extensive  occurrence.  The  Jura- 
Trias  system  of  the  Mesozoic,  or  age  next  younger  than  the  Permian,  is  also 
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prolific  in  copper.  While  the  Permian  l>eds  ghow  more  or  leaa  copper  in 
most  places  where  outcropping  extensively  or  carefully  developed,  the  per- 
centage of  copper  contained  is  iipt  to  be  small,  though  the  aggregate  of 
copper  so  deposited  ts  pa^t  coDiputaticiti,  owing  to  the  diasemination  of 
the  orps  through  l>ods  that  are  of  vit-^t  an.'a. 

While  dative  copper  is  of  very  frequent  occurrence,  and  id  noted 
in  most  cupriferous  districts,  the  virgin  metat  is  usually  an  alteration  product, 
and  of  little  commercial  importance*  In  the  Coro  Coro  district  of  BQU\'ia 
and  the  Keweeua\%^an  diet  net  of  Lake  Superior,  native  coppt^r  is  found  in 
such  quantities  as  to  pennit  of  its  extraction  upon  an  innnen.«e  scale.  The 
Bolivian  coppt^r  is  found  in  two  adjoining  congloinerate,H,  ctimposed  mainly 
of  argillaceous  fyindtstoncit,  and  of  somi-what  uiicertain  geological  age.  The 
Lake  Superior  copper  occurs  in  conglomerate  and  amygdaloid  Iwds,  probably 
of  the  Azoic  group,  though  the  vxnri  gnological  hori^son  is  still  a  matter 
of  dispute.  The  native  mcfal  in  mo.st  fnH|uctitly  found  in  eruptive  sonee^ 
at  the  various  points  whrre  it  occurs  in  vrry  considernble  quantities,  in 
the  sedimentary  rocks,  such  as  conglomerates  arid  8and^t<jnes.  or  in  the 
trappean  rocks  of  igneous  origin,  and  more  especially  in  the  nn-tamorphosed 
traps-  As  an  alteration  product,  native  cnpper  may  occur  in  the  altered 
or  oxy-carbonate  zone  of  any  copper  ore  body^ 

The  source  from  which  copper  came  and  the  manner  of  its  deposltioa 
are  largely  matters  for  conjecture,  though  certain  featurea  bearing  on  theae 
questions  are  fairly  w*ell  e-«tahlished.  The  metal  and  its  ore*  are  in  all  like- 
lihood of  igneous  origin,  coming  to  the  earth's  surface  or  to  ita  enjst  with 
the  molten  magma  forced  upward  from  unknown  d<*pths.  As  to  the  manner 
of  its  deposition  in  veins  or  beds,  there  are  many  th«^ries,  of  which  those 
most  commonly  held  may  be  divided  into  two  classes,  the  first  holding  that 
the  metal  and  its  ores  were  depor«ited  in  various  rock  strata  and  veins  from 
solutions,  while  the  second  set  of  theories  la  built  upon  the  primary  thesia 
that  copper — and  other  minerals — were  deptjsited  by  electro-chemical  action 
from  sea  water,  in  which  process  thi*  remains  of  living  organisms  are  pre^ 
sumed  to  have  played  an  importunt  part.  Both  thesos  have  certain  corrotn 
orative  evidences,  and  both  have  weak  spots.  It  is  possible  that  ore  deposits 
have  come  from  both  sources.  It  is  certain  that  the  sea  holds  nearly  aU 
metala  in  solution,  but,  on  the  whole,  the  theoi^  of  deposition  from  sub- 
terranean Rtjlutions  seems  the  most  easily  tenable. 

The  more  common  metals  are  found  as  component  parts  of  many  ordi- 
nary igneous  rocks,  though  in  such  small  quantities  that  these  rocks  cannot 
be  considered  as  ores  of  even  the  lowest  grade.  It  is  possible,  and  indeed 
probable,  in  the  light  of  the  limited  amount  of  exact  knowledge  now  possessed 
on  this  point,  that  subterranean  and  slightly  carbonated  surface  waters 
percolating  through  the  various  rock  strata,  very  few  of  which  are  imper- 
vious to  water,  leached  out  certain  soluble  constituents,  and  that  the  min- 
erals, so  carried  in  solution,  were  deposited,  usually  in  crystal h zed  form, 
in  the  brecciat«;d  rock.*'  and  in  the  numerous  cracks  in  the  crust  and  upper 
etrata  of  the  earth.    Carbonic  acid,  oxygen  and  sulphur  have  been  the  princi- 
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pal  redueiiig  agents,  carbonic  acid  gas  in  water  being  a  powerful  solvent. 
The  action  and  inter-action  of  these  three  prime  agents,  assisted  by  other 
reagents  set  free  by  them,  have  caused  complex  reactions,  many  of  which 
have  been  figured  out  to  theoretical  perfection,  while  not  a  few  supposedly 
natural  reactions  have  the  corroborative  evidence  afforded  by  synthetical 
chemical  experiments  that  have  given  the  reactions  first  established  the- 
oretically. In  the  case  of  the  rich  iron  ores  of  the  Lake  Superior  district, 
their  concentration  frolm  leaner  ores  by  purely  natural  means  is  no  longer 
open  to  question,  except  from  the  ultra-skeptical. 

A  third  theory,  once  generally  held,  but  now  in  disfavor,  remains  to 
be  noted.  This  is  the  idea  that  electrical  action  caused  the  deposition  of 
the  metals.  While  the  theory  now  finds  few  adherents,  I  must  venture 
the  opinion,  at  the  risk  of  being  considered  fossilized,  that  electrical  action  ' 
has  p^yed  a  most  important  part  in  the  deposition  of  many  metalliferous 
beds.  There  are  really  but  two  sciences,  one  being  mathematics,  which  is  ab- 
stract and  perfectable,  while  the  second  is  the  science  of  the  concrete,  em- 
bracing all  matter  and  its  various  manifestations.  For  convenience,  the 
realm  of  science,  an  empire  vaster  than  Alexander  swayed  or  Napoleon 
planned,  has  been  divided  into  so-called  sciences  and  groups  of  sciences, 
but  the  boundary  lines  are  merely  arbitrary  abstractions,  and  have  as  little 
physical  existence  as  the  equator  or  the  meridians  of  longitude.  Geology 
shades  imperceptibly  into  mineralogy,  which  in  turn  merges  into  chemistry, 
dynamics,  optics,  and  electricity.  All  sciences  are  interwoven,  and  electrici- 
ty, a  manifestation  of  one  of  the  attributes  of  matter,  is  an  integral  part 
of  every  other  concrete  science,  from  geology  to  biology,  affecting  alike 
the  oiganic  and  inorganic  kingdoms.  It  is  probable  that  terrestrial  mag- 
netism, percolating  waters  and  precipitation  from  superincumbent  seas 
all  i^yed  a  part  in  the  formation  of  ore  deposits,  operating  under  chemical, 
thenno-dynamical  and  electrical  conditions  of  which  we  now  have  merely  a 
slight  theoretical  knowledge.  Mother  Nature  filled  the  recesses  of  her  myriad 
subterranean  treasure-houses  with  the  wealth  that  man  now  wrests  from 
her  by  brute  strength,  and  the  little  craft  he  has  been  enabled  to  acquire 
in  the  prolonged  struggle. 

In  connection  with  the  foregoing  remarks  upon  the  influence  of  elec- 
tricity on  mineral  deposits,  it  may  be  remarked  that  there  arc  puzzling  mag- 
netic earth-currents  in  the  Lake  Superior  native  copper  districts,  these  being 
especially  marked  upon  Isle  Royale,  where  the  variation  of  the  magnetic 
needle  is  remarkable.  It  is  to  be  hoped  that  these  phenomena  will  be  given 
the  careful  scientific  investigation  that  their  importance  warrants,  at  some  not 
distant  date.  Shortly  after  the  laying  of  the  first  Atlantic  cable,  Ayers 
Stockley,  still  a  resident  of  the  Lake  Superior  district,  performed  some  highly 
interesting  experiments  in  subterranean  telegraphy.  His  apparatus  was 
home-made,  but  he  succeeded  in  telegraphing  for  some  miles  along  one  of 
the  magnetic  currents  traversing  the  cupriferous  strata  of  Ontonagon  coimty, 
with  the  crude  but  effective  instruments  of  his  own  devising. 

It  is  still  a  matter  of  dispute  whether  many  of  the  great  bodies  of 
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chaleopyrite  and  cupriferous  pyrit-e  and  pyTrhotiie  are  veins  or  bed>i.  Re- 
cent investigation  letid^  to  ike  belief  that  many  of  the  deposits  fomn*riy 
called  beds  am  in  rtiJjJity  entitled  to  the  appellation  ot  veins. 

The  great  predominance  of  sulphide  on?s  of  copper  is  a  notable  fact,  75  per 
cent,  of  the  world's  production  of  the  metal  coming  from  ores  of  this  class. 
It  is  probably  safe  to  aiisurae  that  all,  or  practically  all,  eopper  ores  were 
originally  sulphides.  Chaleopyrite  m  generally  held  to  be  a  product  of 
cryntallization  from  fusion*  Eventually  tfie  upper  portions  of  these  chal- 
eopyrite and  bomite  ore  bodies  were  altered,  in  the  case  of  the  older  deposits, 
mostly  to  oxide  and  carbonate  ore».  In  all  likelihood  this  alteration  came 
about  from  the  action  of  water.  The  subterranean  watersi  found  in  all 
POck  strata  at  greater  or  less  depth,  are  not  oxydizing,  but  the  surface 
waters  have  an  affinity  for  carbonic  acid,  atid,  carr>'ing  tliis  gas  in  solution, 
these  surface  waters,  percolating  through  the  rock  strata  and  veins,  attack 
the  sulphide  ores,  which  gradually  yield  up  sulphur  and  become  carbonates 
and  oxides,  through  chemical  reactions  induced  by  carbonic  acid.  For  thia 
reason  the  permanent  water  level  of  a  mine  usually  marks  the  lowest  depth 
at  which  oxide  and  carbonate  ores  are  found,  and  below  thi^  point  the  orea 
are  nearly  always  aulphide^^  with  a  strong  tcndencey  toward  lower  per- 
centages of  copper  and  higher  percentages  of  iron,  hh  depth  is  gained, 

Aa  chaleopyrite  and  bomite  (compound  smlphides  of  copper  and  iron) 
are  overwhehninglythe  most  common  ore^  of  copper,  and,  below  the  perma- 
nent water  le\'el,  practically  the  only  copper  ores,  the  alteration  of  these 
iron-copper  sulphideJ*  to  oxide  and  carbonate  ores  (or  aometimej*  to  silicates, 
or  the  higher  sulphides  of  copper  alone)  by  the  action  of  percolating  surface 
waters,  charged  with  carbonic  acid,  necessarily  sets  free  one  atom  of  iron 
for  each  atom  of  copper  dissociated  from  the  original  chemical  union ^  in 
which  one  atom  each  of  copper  and  iron  were  united  with  two  atoms  of 
sulphur.  The  imn  also  fonns  carbonates  or  oxides,  most  usually  the  latter, 
and,  in  the  form  of  limonite,  a  hydrated  sesqui oxide  of  iron,  is  carried  up- 
ward in  the  waters,  and  stains  the  rock  al)OVc  or  near  the  surface  of  the  orig* 
inal  deposit  of  chaleopyrite.  The  characteristic  rusty -iron  stain  of  limonite 
ia  a  prominent  feature  of  the  rock-capping  surmounting  many  of  the  lai^est 
copper  ore  bodies,  and  this  "  gossan  "or  *'  iron  hat'*  is  a  welcome  sign  of 
copper  values  below,  in  neiirly  every  copper-ore  mining  district  of  the  world. 
It  is  not  an  invariable  sign,  however,  as  it  is  necessarily  lacking  in  many 
places^  such  as  at  imbedded  deposits  having  no  outcrop,  and  unaltered 
sulphide  ore  bodies,  also  at  points  where  the  original  capping  has  been  re- 
moved by  surface  erosion  or  glaciation.  The  gossan  may  also  be  found 
at  many  points  where  copper  does  not  lie  l)eneath,  but>  as  a  rule,  a  capping 
of  gOBsao  is  a  highly  favorable  sign  in  a  cupriferous  district. 

The  rich  oxide  and  carbonate  ores  existing  at  and  near  the  surface  in 
most  copper-bearing  districts  (except  in  the  native  copper  fields)  may  safely 
be  considered  alteration  products  from  the  chaleopyrite  and  bomite  ores 
found  at  greater  depths.  The  silicates,  phosphates  and  other  ores  are  prob- 
ably alteration  products  abo^  as  are  the  higher  sulphides  of  copper  in  which 
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Iron  18  not  preaenty  unless  as  an  impurity.  In  some  districts  the  unaltered 
suli^udes  extend  to  the  surface,  but  this  is  the  exception  rather  than  the 
ruk.  The  depths  to  which  the  carbonate  and  oxide  ores  may  extend  is 
dependent  upon  local  conditions,  and  ranges  from  a  few  feet  to  more  than 
one  thousand  feet.  As  a  mle,  the  oxide  and  carbonate  and  richer  sulphide 
ores  (such  as  chalcocite)  give  way  to  unaltered  sulphides  of  copper  and  iron 
at  the  permanent  water  level.  In  cases,  not  so  very  common,  where  the 
altered  ores  exist  below  the  water  level,  it  is  presumed  that  the  alteration 
occurred  during  some  antecedent  age  or  ages,  when  the  water  level  was 
lower,  or  the  rock  strata  higher.  The  native  copper  deposits  remain  abso- 
lutely unaltered  in  nature  or  quantity  below  the  water  level,  which  apparently 
has  no  effect  upon  deposits  of  the  virgin  metal. 

In  this  place,  it  may  not  be  amiss  to  insert  a  few  words  of  warning  and 
advice  to  those  lacking  extended  experience  in  copper  mining..  It'  is  im- 
doubtedly  true  that  a  geologist  of  high  scientific  attainments  may  make 
a  poor  fist  at  practical  mining.  Possibly  this  rule  may  be  considered  proven 
by  the  brilliant  exception  recently  made  by  Dr.  L.  L.  Hubbard,  who  stepped 
direct  from  the  position  of  state  geologist  of  Michigan  to  the  general  man- 
agement of  a  corporation  owning  undeveloped  lands,  and  within  a  few  months 
opened  what  must  become  one  of  the  greatest  copper  mines  of  the  world 
within  the  next  few  years.  On  the  other  hand,  the  practical  miner  to  whom 
18  entrusted  the  development  of  a  new  copper  mine,  may  profit  greatly  by 
bearing  in  mind  a  few  facts  that  are  not  only  geological  maxims,  but  proven 
by  innumerable  practical  illustrations.  It  is  certain  that  copper  mines — 
alwajrs  excepting  those  producing  the  native  metal — are  subject  to  greater 
changes  with  depth  than  mines  of  any  other  class.  All  mines  vary  more 
or  less,  in  width  of  productive  openings  and  in  the  values  found  therein, 
as  depth  is  gained,  but  copper  ore  mines,  while  varying  in  width  and  values 
with  depth  just  like  mines  of  other  metals,  are  subject  to  a  special  series  of 
variations,  an  understanding  of  which  is  of  prime  importance  to  owners  and 
managers.  In  strong  veins,  where  iron-copper  sulphides  are  first  encountered, 
a  continuance  of  the  vein  to  a  considerable  depth,  with  comparatively  slight 
alteration,  may  reasonably  be  looked  for.  This  does  not  apply  to  gash  veins,  of 
course,  as  these  are  invariably  shallow,  but  the  experienced  miner  is  not  likely 
to  long  mistake  a  gash  vein  for  a  true  fissure.  In  other  cases,  where  the  sur- 
face openings  show  rich  oxides  and  carbonates,  or  chrysocolla  and  similar 
ores,  it  should  always  be  borne  in  mind  that  these  ores  cannot  prove  per- 
manent. They  may  extend  downward  for  a  few  score  feet  only,  or  possibly 
may  hold  for  many  hundreds  of  feet,  but  sooner  or  later  they  will  give  way 
at  depth  to  unaltered  iron-copper  sulphides,  a.s  will  copper  glance  or  other 
high-grade  ores.  The  oxides  and  carbonate^s,  from  their  richness  in  metal 
and  the  ease  with  which  they  may  be  smelted,  are  highly  desirable  ores, 
and  have  been  the  making  of  many  good  mines  that  other\vi8e  would  have 
proven  failures,  through  affording  profits  with  which  to  open  more  extensive 
bodie8  of  lower  grade  ore  at  greater  depth,  and  to  build  and  equip  the  large 
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and  costly  smeltcra  required  (or  succcssiful  treatmeat  of  the  iron-copper 
sulphides. 

For  the  rcasoD  that  a  change  at  depth  is  inevitable,  it  is  highly  im* 
portant  thai  a  new  copper  nu*ne  having  hiRh-gradte  surface  ore«  should  pra\*e 
it«  property  before  fomiin^of  a  pennanent  plan  of  inining,  smelting  and  finan- 
eial  conduct.  This  can  be  done  hi  one  way  only,  and  that  h  by  probing  the 
ground.  The  probing  nmy  hv  dmw  Uy  diitniond  drills,  or  by  sinkini?  shafts. 
Diamond  drilling  h  a  wonderful  aid  in  explorijig  new  territory,  but  at  best 
it  is  f»nly  a  sort  t»f  lilind-nian's^buff.  As  a  preliruinarj*  rut'asure  diamond 
drilling  is  highly  coniinendable,  but  for  a  certainty  the  shaft  or  tunnel  is 
the  thing.  Where  a  mine  is  alr»'ady  opened  on  rich  copper  ore*i,  sinking  is 
the  proper  course.  This  will  detcnnine  the  extent  of  the  richer  ore  bodied 
and  the  nature  of  the  unaltere<l  Hiilphide*.  At  tinier  highly  profitjible  oxides 
and  curlKinate>!  are  replaeed  by  .sulphides  of  too  hnv  grade  to  work  at  a  profit. 
More  frequently  the  richer  ores  are  replaeed  at  depth  by  .sulphides  thAt 
cnn  be  profitably  worked,  provided  a  sufhcienlly  extensive  tneehanieal  and 
metallurjE^cal  er|uipment  is  supplied.  As  a  rule,  the  1  Hitter  a  copper  mine  at 
surface,  the  better  at  depth,  l>ut  there  are  such  importaait  exceptions  that 
development  is  the  only  safe  guide. 

For  the  reasons  set  forth  in  the  foregoing  paragraphs,  it  is  importaDt 
that  the  management  of  a  copper  ore  mine  have  mom  than  a  surface  knowl- 
edge of  its  property  before  laying  out  permanent  plans.  Handsome  prfifits 
may  be  earned  from  surface  and  nul^surface  ores,  but  if  these  be  paid  out 
in  dividends  as  quickly  as  earned,  the  change  in  the  ore,  certain  to  eome 
at  .M>me  depth,  may  leave  the  company  with  a  depleted  treasury  to  face 
the  pn>blpm  of  raining  large  Buma  for  development  and  ec|uipinent.  Share* 
holdera  will  pay  asscs-sments  more  readily  on  a  new  or  developing  mine  than 
on  one  that  has  been  a  dividend  payer.  In  connection  with  the  advice  con- 
tained in  the  preceding  paragraphs^  there  are  tactions  in  the  chapter  on 
metallurgj^  of  intenjst  to  those  lacking  experience  who  may  l>e  renponsible 
for  the  development  of  new  mines.  To  the  exp<?rienred  mining  men  I  am 
not  offering  advice.  Such  men  are  always  seeking  for  infonnatiim  to  add 
to  their  already  exten.sive  stocks,  but  they  do  not  hanker  for  advice. 

The  various  chapters  on  the  ore  deposits  of  the  world  will  be  found 
to  contain  a  great  amount  of  geological  matter  of  a  more  specific  nature 
than  given  in  the  preceding  pages,  and  geological  data  of  a  still  more  detailed 
nature  wnll  be  found  in  many  t>f  the  descriptions  of  mines.  In  the  chapter 
on  ehemistf)*  and  mineralogy  there  are  detailed  descriptions  of  the  phytncal 
and  chemical  charaeteri sties  of  the  metal  and  its  ^'arious  ores  and  minerals, 
of  which  the  principal,  from  an  economical  standpoint,  are  native  copper, 
chalcopyrite,  bomite,  chalcocite,  malachite,  azurite,  tenorite,  cuprite  and 
chrysoooUa* 
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CHAPTER  III. 


Chemistry  and  Mineralogy  of  Copper. 


In  the  following  pages  will  be  found  a  list  of  the  ores  and  alloys  of 
copper,  with  brief  descriptions,  the  detail  depending  somewhat  upon  the 
importance  or  special  interest  possessed.  The  native  metal  itself  is  included 
in  the  list,  which  also  gives  the  synonyms  of  the  principal  copper  ores. 

No  attempt  has  been  made  to  render  this  chapter  exhaustive,  despite 
its  considerable  length.  Readers  desiring  further  and  more  detailed  knowl- 
edge of  the  various  ores,  including  their  optical  properties,  complete  pyro- 
gnosUcs  and  crystallization,  are  referred  to  the  standard  works  on  miner- 
alogy. It  is  believed,  however,  that  the  pages  appended  may  prove  of 
some  assistance  to  the  general  reader  interested  in  the  subject  of  copper, 
and  possibly  will  interest  the  scientist  as  well,  because  of  being  the  first 
encyclopedic  list  of  exclusively  copper  minerals  ever  published. 

Following  is  a  list  of  the  elements  with  which  copper  is  found  chem- 
ically united  in  nature.     This  list  includes  29  of  the  77  elements  known 
to  science  at  this  writing.     Following  the  name  of  each  element  is  its  chem- 
ical S3rmbol  and  atomic  weight,  as  now  figured  by  the  best  authorities. 
Element         Symbol    Atomic  weight    Element  •       Symbol  Atomic  weight 


Aluminum 

Al 

27.1 

Nitrogen 

N 

14.04 

AntmK>ny 

8b 

120. 

Oxygen 

0 

16. 

Arsenic 

As 

75. 

Phosphorus 

P 

31. 

Bismuth 

Bi 

208.3 

Platinum 

Pt 

195. 

Calcium 

Ca 

40.1 

Selenium 

Se 

79.2 

Carbon 

C 

12. 

Silicon 

Si 

28.4 

Chlorine 

a 

35.45 

Silver 

Ag 

107.93 

Cobalt 

Co 

59. 

Sulphur 

S 

32.06 

Copper 

Cu 

63.6 

Tellurium 

Te 

127.5 

Hydrogen 

H 

1.01 

Tin 

Sn 

119. 

Iron 

Fe 

56. 

Tungsten 

W 

184. 

Lead 

PI 

206.9 

Uranium 

U 

240. 

Manganese 

Mn 

55. 

Vanadium 

V 

51.4 

Nickel 

Ni 

58.7 

Zinc 

Zn 

65.4 

Niobium 

Nb 

93.7 

The  elements  with  which  copper  unites  most  frequently  are  as  follows, 
in  i^proximate  order  of  frequency  and  preference :  Sulphur,  oxygen,  carbon, 
arsenic,  antimony,  bismuth,  silica,  chlorine,  phosphorus,  nitrogen,  selenium, 
wolframium  (tungsten),  uranium,  and  vanadium. 
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Sulphoorsenitea 

Sulphides 

Sulph&ted 

Sulphobiflmuthites 

TeUurides 

TungBtAtes 

Uranates 

Vanadates 


The  ores  of  copper  (alone  or  with  other  metals)  may  be  divided  into  the 
folIo\sing  groups* 
Antijiionides  Oxides 

Arsenates  Oxj^chloridea 

Arsenidefl  Phosphates 

Areenites  Selenidea 

Carbonatea  Selenttes 

Chlorides  Silicates 

Mol  y  b  dates  Sulphoan  ti  m  on  ates 

Niobates  Sulphountui^onites 

Nitrates  Sulphoarsenat^s 

An  alphabetical  Ibt  of  copper  mineralH,  and  alloys,  including  nativff 
copper  and  synonyms^  is  appended. 

ADAHITE*  Essentially  a  hydrous  arsenate  of  zinc,  but  copper  may 
replace  the  iinc  to  extent  of  from  a  trace  to  23,6%  cuprie  oxide, 

AIKnnTE.  PbCuBiSj.  Common  names:  Needle  ore,  acicular  bis- 
muth. Copper  11%,  bismuth  36.2%,  lead  36%,  sulphur  16.8%.  Ortho- 
rhombic.  Crj-stals  embedded;  acicular,  striat-ed;  also  massive.  Fracture: 
Uneven.  Hardness:  2  to  2*5.  Gravity:  6.1  to  6.8.  Luster:  Metallic.  Col- 
or: Blackbh  lead  gray,  tarnishing  to  pale  copper  red.  Opaque.  Fuaes 
on  charroaL  Soluble  in  nitric  acid.  Occurrence:  Ural  Motintains  of  Rua- 
sia,  and  Gold  Hill,  North  Carolina,  U,  8.  A. 

ALASKAITE.  An  argentiferouB  galena-bismuthite  in  which  lead  is  par- 
tially replaced  by  silver,  3.25%  to  8.75%,,  and  copper  3.5%  to  5.1%,  with 
traces  of  zinc,  antimony  and  iron. 

ALGODOHITE.  CUjAs.  Copper  83.5%^  arsenic  16.5%.  Occurrence: 
Chile  and  Lake  Superior. 

ALISONITE.     A  sulphide  of  lead  and  copper.     Probably  3Cu,S,  PbS. 

ALUMIHUM  BROHZE.     An    alloy    of   copper   and    aluminum. 

AMBflOLITE.  Antimonite  of  copper  and  me^cu^^^  Cuprie  oxide 
15.5%^  to  18%. 

ANDREWSITE.  A  phoepho-silicate  of  copper,  iron,  manganeee  and 
aluminum.     About  11%,   cuprie   oxide. 

ANWIVITE,  A  bismuthiferous  stibio-arsenate  of  copper,  carrying  about 
4%  iron  and  2%  »inc.  A  complex  mineral  of  the  tetrahedrite-tennantite, 
family. 

AlfTIMONIAL  COPPER.     Chalcostibite. 

ANTLERITE.  A  basic  sulphate  of  copper  with  traces  of  «inc  and  cal- 
cium; chemical  formula  uncertain,  contains  cuprie  oxide  67%  to  68%. 

APHTOMTE.     .\  tetnihedrite  carrying  silver,  iron  and  zinc. 

ARNIMITE.     5CuO,  2SO,H-6H,0.     Copper  45.5%  to  48%. 

ASPEROLITE.  Probably  CuSiO|,  SHjO,  Same  aa  chryaocolk,  ezoefit 
in  excess  of  water. 
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ATACAMITB.  Cu^dH^O,.  Copper  15.9%,  cupric  oxide  55.8%,  chlor- 
ine 16.6%,  water  12.7%.  Qeavage:  Imperfect  to  perfect.  PVacture:  Con- 
clioidaL  Brittle.  Hardness:  3  to  3.5.  Gravity :  3.75  to  3.77.  Luster:  Ad- 
amantine to  vitieoiUB.  Color:  Emerald  to  blackish  green.  Streak:  Apple- 
green.  Transparent  to  translucent.  Occurs  as  sandy  granules  in  the 
province  of  Atacama^  Chile,  where  first  discovered,  also  at  many  other  points. 
A  valuable  ore  of  copper  where  found  in  commercial  quantity. 

ATEUTE.  A  hydrated  cupreous  bi-chloride,  2CuO,Cua,+3H,0. 
From  crater  of  Vesuvius,  apparently  at  pseudomorphs  after  tenorite,  and 
nearly  the  same  as  atacamite  chemically. 

ATLASITE.  A  copper  chloro-carbonate  apparently  between  atacamite 
and  malachite.    From  Chanarcillo,  Chile. 

ATJSICHAtCITE.  2(ZnCu)C0„  3(ZnCu)(0H),.  A  basic  carbonate  of 
copper  and  sine.  Carries  about  21%  cupric  oxide.  Monoclinic  in  acicular 
Giystali^  forming  drusy  incrustations;  also  colunmar,  laminated  and  granular. 
Hardnees:  2.  Gravity:  3.5  to  3.6.  Luster:  Pearly.  Color:  Pale  green  to 
al^  blue.  Streak:  Light  green  to  light  blue.  Translucent.  Soluble  in 
adds.    Occurs  in  small  quantities  at  numerous  points. 

AZURITE.  3CuO,2CO,H,0.  Conmion  names:  Blue  carbonate  of 
ccqpper,  asure  copper  ore.  Monoclinic;  also  massive  to  earthy.  Cleavage: 
Perfect,  but  interrupted.  Fracture:  Conchoidal.  Brittle.  Hardness:  3.5 
to  4.  Gravity :  3.77  to  8.83.  Luster:  Vitreous.  Color:  Azure  blue.  Streak: 
Lighter  blue.  Transparent  to  subtranslucent.  Soluble  in  nitric  acid.  A 
fairly  common  ore  of  copper. 

BARHHARDTTTE.  Apparently  a  chalcopyrite  partly  altered  to  chal- 
Gocitey  by  loss  of  part  of  iron  content.  Assays  47%  to  50%  copper  and 
20%  to  22.5%  iron. 

BATLDONITE.  A  hydrous  arsenate  of  copper  and  lead,  carrying  about 
26%  copper. 

BELL-MBTAL  ORE.    Stannite. 

BERZELIANITE.  A  selenide  of  copper,  Cu,  Se.  Copper  61.6%.  Part 
of  copper  replaced  with  silver  at  times. 

BEUDAHTITE.  a  complex  and  somewhat  uncertain  arseno-phosphate 
or  phoepho-arsenate  of  iron,  copper  and  lead,  with  sulphates  of  the  metals 
present  in  varying  quantities.    Contains  8.5%  to  12.3%  cupric  oxide. 

BUIHiXK.  3Cu^,  2As,S,.  Copper  39.2%.  Carries  also  a  little  lead, 
iron  and  silver. 

BJELKITE.    a  cupriferous  cosalite. 

BLANCHED  COPPER.    An  alloy  of  copper  and  arsenic. 

BLUESTOBB,    Sulphate  of  copper.     Blue  vitriol.     Chalcanthite. 

B0G06L0V8KITE.  Apparently  an  impure  chrysocoUa,  carrying  car- 
bon dioxide. 
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60LEITE.  Apparently  a  \Tiricty  of  pere\Iitc  cam'ing  chloride  of  sil- 
ver. Has  149c  to  15%  copper,  48%  to  51%  lead  and  about  9%  to  10% 
eilver.     From  Boleo  niiixe,  Me^co. 

BORNITE.  ('iiaFeS,.  Copper  55.5%,  Iron  16.4%.  sulphur  28.1%. 
('onimon  name :  Peacock  copper  ore.  Isometric ;  many  hcxagontil  penetration 
twins.  Habit,  cuhif.  Masaive.  Slnjcture:  granular  or  compact.  Fructure; 
Small  cone  hold  al,  uneven.  Brittle.  Hardness  :3>  Gravity :  4.9  to  5.4.  Lus* 
ter:  Metallic.  Color:  Copper  red  to  bluish  hrown^  quickly  tarnishing  to 
iridescence.  Streak:  Pale  grayish  black.  Opaque.  Soluble  in  nitric  acid 
with  separation  of  sulphur.  Occurrence:  In  most  of  the  important  copper 
fields  of  the  worid.     L\se« ;  The  second  moat  important  ore  of  copper. 

BOURHOlflTE.  PbCitSbS,.  Copper  13%,  lead  42.5%,  antimony 
24.7%.,  sulphur  19.8%,.  Mansive;  granular  and  compact.  Cnk'fitala,  or- 
tliorombic.  Cleava^^e:  ImjKTfert.  Fracture:  Subconchoidal  t>o  uneven^ 
Rather  brittle.  Hardness:  2,5  to  3.  Gravity:  5.7  io  5.9.  Brilliant  me- 
tallic luster.  Color  and  ^Streak:  t^teel  gray,  incUning  to  blackish  lead-gray 
or  iron  black.  Opaque.  Fuhci?  easily  on  charcoal.  Decompotied  by  nitric 
acid.  Occurrence:  Hartz  Mountains  and  Saxony,  Bohemia^  Hungary, 
Carinthia,  Cornwall,  Chile,  Bolivia,  Peru,  Canada,  Arkansas,  Colorado,  etc. 

BRASS.     An  alloy  of  copper  and  zinc,  about  2  parts  copper  to  1  of  zinc, 

BROCHAJfTITE.  A  basic  sulphate  of  copper.  4C\iO,S0^3H,0, 
carrying  70.3%  cupric   oxide. 

BR0I7ZE  .\ii  alloy  of  copper  and  tin.  The  varying  proportions  give 
differing  colors  and  qualities,  such  ss  bell-metal,  medal  bronsse,  gun-roe tal,  etc. 

CACHEUTAITE,  A  selenide  of  lead,  copper  and  silver,  with  oeca^ 
fiional  traccH  uf  cobalt  and  iron,  carrj^ing  7%  to  36%  copper. 

CALCIOVOLBORTHITE.  A  hydrous  vanadate  of  copper,  calcium^ 
magnesium  and  ujanganese.     Copper  30%   to  35%. 

CALlBOlflTE,  A  basic  .sulphate  of  lead  and  copper.  Chemical  com- 
position uncertain.     Cupric  oxide  about  10%. 

CAHTOIflTE.  X  dimorphic  variety  of  covellite  crystalUsed  in  eube8» 
with  cubical  cleavage. 

CAPILLARY  RED  OXIDE  OF  COPPER.     Cuprite. 

CARROLLITE.  CuS/Jo^S,.  T'opper  20.5%,  cobalt  38%,  sulphur 
41,5%.     Occurrence:  Carroll  county,  Marj-land. 

CASTTLLITE.  A  bomit^  of  uncertain  formula,  carrying  approxi' 
mately,  copper  41%,  zmc  12%,  lead  10%,  silver  4%,  iron  7%. 

CHALCAI?THITE.  CuSO,-l-5HjO,  Common  narne^:  Blue  vitriol, 
blue.<itonc,  sulphate  of  copper.  Carries  about  25%  copper.  Triclinic.  As 
crystals^  also  massive,  stalactitic  and  reniform,  sometimes  with  RbrotiB 
btructurc.  Lti.ster:  Vilrcous.  Color:  8ky  blue.  Sub  transparent  to  tran*- 
lucenC     Soluble  in  water.     Solution  will  deposit  metallic  copper  on  iron. 
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CHALCOCtTE,  Copper  glance,  CujS,  The  richi^t  sulphide  ore,  carr>^- 
ing  eopper  79,8%,  sulphur  20,2%,  ako  frequtmtly  iron  or  silver  in  snmll 
quantities.  Orthorhoiubk* :  Also  massive,  mth  struclvinp  granular  to  com- 
pact and  impaipable.  Cleavage:  IndiHtinet.  Fracture:  ConchoidaL  Some' 
what  brittle.  Hardness:  2.5  to  3.  G^i^it\  :  5.5  to  5.8.  Luster:  Metallic. 
O>lor  and  Strealc :  Blackish  lead-gray,  tarnishing  to  dull  green  or  blue.  (Jpaque . 
Soluble  in  nitric  acid.  Occurrence:  In  nearly  all  sulphide  copper  districta 
of  the  world  in  small  quantities,  occasionally  in  considerable  bodies.  Usea: 
The  richest  commerciaJ  ore  of  copper. 

CHALCOPYRITE,  CuFeS,  (or  Cu^,FejS,).  Copper  34.5%,  iron 
30.5%,  sulphur  35%.  Frequently  mixed  with  pyrrhotite;  occasionally 
carries  gold  or  silver.  Tetragonal;  sphenoidal, often  twinning ;  also  frequently 
maastx'e  and  compact.  Fracture:  Uneven.  Hardness:  3.5  to  4,  Gravity: 
4.1  to  4.3.  Luster:  Metallic.  Color:  Brass  yellow,  often  tarnishing  to  iri- 
descence. Streak :  Greenbh  black.  Opaque.  Soluble,  except  sulphur,  in 
llltTie  acid.  On  being  heated  yields  up  a  portion  of  its  sulphur.  On  ex- 
posure to  mobture  and  heat  becomes  hydratcd,  and  copper  and  iron  change 
readily  to  sulphates.  Occurrence:  In  every  copper  field  of  importance. 
The  most  common  ore  of  copper,  and  the  source  of  nearly  75%  of  the  world's 
•upply  of  the  metal. 

CHALCOMENITE.  A  hydrous  selenite  of  copper:  CuSeOa-f2H,0. 
Carries  about  35%  cupric  oxide  and  48%  selenium  dioxide. 

CHALCOPHYLLITE.  A  highly  basic  arsenate  of  copper;  formula 
given  variously — simplest  is  7Cu0,As,0|,14H,0.  Percentage  of  cupric 
oaddc  44.5%  to  53%. 

CHALCOPYRRHOTITE.  Fe.CuS,.  Copper  13%,  iron  48%,  sulphur 
3S%.     Occurrence:  Cuba  and  Sweden. 

CHALCOSIDERITE,     CuO,  3Fe,0„  2P,0.,  8H,0.     Cupric  oxide  about 

8%. 

CHALCOSniE.    Chalcocite. 

CHALCOSTIBITE.  Cu,S,  Sb,S,.  Essentially  a  sulpho-antimonide  of 
copper,  carr>'ing  about  25%  copper,  48%  antimony,  26%  sulphur,  with  1% 
to  2%  iron  and  occasionally  a  fractional  percentage  of  lead. 

CHALCOTRICHITE.  A  form  of  cuprite  with  capillar>'  or  acicular  cr>  s- 
taliization. 

CHEIIEVIXITE.  A  hydrous  arsenate  of  copper  and  iron,  formula 
uncertain.     Cupric  oxide  about  26.3%. 

CHESSY  COPPEIL     Azurite. 

CHILENITE.  Probably  Ag^t,  with  copper  replacing  silver  to  extent 
of  about  7%. 

CHrVXATlTE,  A  sulphide  of  lead  and  bismuth  in  which  lead  is  partly 
replaced  by  copper  to  extent  of  about  2.5%,     Occurrence;  Chiviato,  Peru. 

CHLOAKTHITE.  Empirically  NLAsi,  a  diarsenide  of  nickel.  In 
analyses  invariably  shows  cobalt  and  iron,  and  frequently  traces  of  copper 
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bismuth,  antimony,  lead  and  silver.  The  ease  with  which  partial  replace' 
meat  of  tiic^  nickel  is  elTeet**d  in  both  chloanthite  and  sinaltit*  calls  attention 
to  lh<?  minerals  keweeiiawite  and  moluiwkite,  which,  though  lower  in  the 
series  of  arsenides,  are  ver>'  properly  desenbed  by  Dr.  Koenig,  the  diseov- 
erer,  as  compound  arsenides^  the  formula  being  written  (CuNiCo).  The  same 
formula  might  be  used  to  advantage  with  ckLoanthite,  Hmaltite  and  sundry 
other  arsenides  of  protean  forma. 

CHLOROTILE,  Cu„  .\5,0|+6HjO.  Carries  about  32.5%  copper.  A 
hydrous  arsenate  of  copper.  Orthorhombic ;  fibrous  and  massive.  Soft, 
Color:  Pale  emerald  green.     Transparent. 

CHRYSOCOLLA*  CuSiO,,  2HjO.  Carries  about  36  J  %  copper.  Com- 
mon name :  Mountain  green  and  Mountain  blue.  Crjptocrv'stalline,  enamel- 
like.  Sometimes  botrj'oidal.  Fracture:  ConchoidaL  Brittle  and  Botne- 
what  sec  tile.  Hardne^:  2  to  4.  Gravity:  2  to  2,24.  Luster:  Vitreous  %o 
earthy.  Color:  Mountain  green ^  bluish  green,  sky  blue  to  turquoise  blue. 
Impure  varieties^  brown  to  dull  black.  Streak*.  White  from  pure  varieties. 
Translucent  to  opaque.  Decomposed  by  acids  ^-ithout  gelatinizatioQ. 
Occurrence:  Frequently  with  other  ores,  especially  in  upper  portions  of 
veins, 

CLAKITE.     Probably  a  dimorphus  form  of  enargite. 

CLAYITE.  .\  stibio-arsenate  of  lead,  with  lead  replaced  to  extent  of 
about  S%  copper  and  a  trace  of  silver. 

CLIlfOCLASITE.  6CuO,  As,OaH-3H,0.  Carries  48%  to  60%  copper. 
A  hydrous  areenate  of  copper.  Cleavage :  Highly  perfect.  Brittle.  Hard' 
ness:  2.5  to  3.  Gravity :  4.19  to  4.36,  Lusiter:  Vitreous  to  re8inou.««.  Color 
and  Stre^:  Bluish-green.  Bubtranaparent  to  translucent.  Soluble  Ln 
nitric  acid.     Occurrence:  Cornwall  and  Utah. 

COiroURRITE.  A  soft,  black  copper  ore,  found  in  Cornwall;  sup- 
posed to  be  an  alteration  product  of  tenaantite. 

COHICHALCITE,  An  arsenate  of  copper  and  calcium,  carrying  occft- 
aionally  zinc  and  vanadium.     Cupric  o.\ide  about  28%  to  32%. 

COIfNELLITE.  A  hydrous  sulpho-chlor&te  of  copper,  carr>  ing  72.3% 
cupric  oxide. 

COPPER*  Cu.  Native  copper.  The  chemical  symbol  Cu  is  an  abbre- 
viation of  cyprum,  the  Latin  word  for  copper.  The  metal,  native  or  refined, 
has  the  following  names  in  the  modem  language}^:  knpfer  in  German;  kopper 
in  Swedish;  kobl>er  in  Norwegian;  c<^bre  in  Spanish  and  Portuguese;  cuivre 
m  French;  rame  in  Italian. 

Atomic  weight,  63.6.  Belongs  in  the  first  group  and  is  the  leader  of 
the  fifth  series  of  Mendeleefri  Periodic  System.  The  group  is  as  follows: 
1.  hydrogen;  2.  lithium;  3.  sodium;  4.  potassium;  5.  copper;  6.  rubidium; 
7.  silver;  8.  caesium;  9.  unknown  (possibly  terbium,  atomic  weight  160); 
10.  gold;  11.  unknown.  The  fifth  .series,  of  which  copper  is  the  basic  leader, 
is  as  follows:   1,  copper;  2,  dnc;  Z^  gallium;  4,  germanium;  5,  arsenic;  6,  se- 
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lenhim;  7,  bromine.  The  three  metallic  elements  falling  between  series 
four  and  five  in  Mendeleef's  table,  are  iron,  cobalt  and  nickel.  The  fre- 
quency with  which  these  three  elements  are  found  associated  with  copper, 
and  the  ease  with  which  all  four  metals  replace  one  another  arc  notable. 
The  general  resemblance  between  copper,  silver  and  gold,  which  form  as- 
cending steps  in  the  same  group,  Ls  readily  apparent.  Mendeleef's  Periodic 
System  may  not  prove  the  key  to  unlock  the  chemical  secrets  of  nature, 
but  it  may  be  compared  to  a  dngle  tumbler  in  a  combination  lock,  which 
has  been  nearly  set  in  its  proper  position  for  opening. 

System  of  crystallization,  isometric.  Tetrahexahedronal  forms  the 
most  common,  with  much  twinning.  Crystals  often  show  cavernous  faces 
and  occasionally  elevations.  Crystals  are  often  distorted  and  pass  gradu- 
ally through  distortions  into  filiform  and  arborescent  forms.  Druses,  often 
of  considerable  size,  in  Lake  Superior  native  copper  mines,  notably  the 
Central  and  Phoenix  mines  in  Keweenaw  county,  afford  many  curious  drys- 
tallization^,  filiform  and  arborescent.  Native  copper  also  occurs  massive, 
and  in  granular  form,  and  in  laminse.  In  the  Lake  Superior  mines  the 
metal  occurs  in  all  observed  forms  and  sizes;  in  lamellar  form,  from  micro- 
scopic flakes  up  to  sheets  of  immense  size  and  weight;  in  crystals  of  greatly 
varying  form  and  size ;  in  grains  from  microscopic  size  to  considerable  nodules, 
and  in  the  various  filiform  and  arborescent  shapes  in  druses.  The  finest 
particles  are  grains  and  exceedingly  minute  flakes  occurring  in  an  upper 
sandstone  of  the  Keweenawan  series,  while  the  largest  masses,  weighing 
upwards  of  500  tons,  have  been  found  in  contact  and  fissure  veins  in  Kewee- 
naw and  Ontonagon  counties,  though  the  bulk  of  the  copper  produced  is 
secured  from  the  stratified  igneous  and  sedimentary  beds  of  the  Keweenawan 
series. 

Cleavage:  None.  Frkcture:  Hackly.  Tenacity:  Second  only  to  that  of 
iron.  Perfectly  sectile.'  Highly  ductile  and  malleable,  ranking  in  these 
particulars  with  the  precious  metals.  Electrical  conductivity,  931,  as  com- 
pared i»ith  1,000  for  silver,  which  possesses  the  most  perfect  electrical  con- 
ductivity of  any  known  metal  or  alloy.  Conductivity  for  heat,  898,  as 
compared  with  1,000  for  gold,  the  most  perfect  conductor  of  heat. 

Hardness :  2.6  to  3.  Specific  gravity,  in  vacuo,  at  0  degrees  Centigrade 
(equal  to  32®,  or  freezing  point  Fahrenheit),  when  chemically  pure  and  de- 
void of  porosity,  is  8.945.  Specific  gravity  of  ordinary  copper  of  commerce, 
none  of  which  is  free  from  impurities,  varies  from  about  8.75  when  cast  to 
about  8.95  when  rolled,  hammered  or  dra^m,  the  exact  gravity  depending 
upon  how  handled  and  extent  and  nature  of  impurities  present. 

Luster:    Metallic.    Color:  Copper-red.     Streak:    Copper-red,  metallic, 

shining.     Tarnishes  upon  exposure  of  air  to  brownish  red,  and  is  liable  to 

form  a  coating  of  verdigris  or  oxide  upon  long  exposure  to  air.     Atmosphere 

laden  with  moisture  and  carbonic  acid  is  especially  favorable  for  the  forma- 

"tion  of  verdigris. 

Fusibility :  Copper  is  fusible  at  approximately  2,000°  Fahrenheit,  or  a 
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feci.  Fracture:  Conchoidal  to  uneven.  Brittle.  Hardness;  5.  Gravity: 
3.28  tc»  3.36.  Luster:  Vitreous.  Color:  Eni<>rald  preen.  Sti^eak;  Green. 
Transparent  to  subtranslucent.  Fiunble  with  charroal  and  soda,  Geljir 
tiiU2es  with  hydrochloric  acid.     Occurrence :  Sibt*ria,  Hungary,  Arisona,  etc. 

DOGIfACSKAITE.  A  sulphide  of  bismuth  and  copper,  carr^'ing  about 
12%  copper.     From  Hungar)\ 

DOLEROPHANITE.  A  basic  sulphate  of  copper,  probably  2CuO^  SO,, 
with  62.27%  to  65.2%  cupric  oxide.  A  sublimation  product  from  the  labora- 
tory of  Vesuvius. 

DOMEYKITE.  Cuj|As,  Commoa  natne:  Arsenical  copper.  Carrtefl 
7L7%  copper,  28.3%  arsenb.  Reniform  and  botrvoidal;  also  massive. 
Fracture:  Uneven.  Hardoess:  3  to  3.5.  Gravity:  7,2  \jo  7.75.  Luster: 
Metallic.  Color:  Tin  white  t-o  steel  Rray,  with  iridescent  tamislu  Occur- 
r>ence:  Lake  Superior,  Chile,  Mexico  and  Saxony. 

EHLITE.  fCuO,  Pj04+3H,0.  Carries  about  53%  copper.  Closely 
related  cheraicall>'  and  in  physical  characteristics  to  pseudomalachite  and 
dihydrit4'. 

EMERALD  COPPER.     Dioptaae. 

EMPLECTITE.  Cuy*<,  BijHj.  Carries  blsmylh  62%,  copper  ig%, 
sulphur  19%,  with  occasional  silver,  iron,  lead,  and  silica,  alsjo  traces  of 
tellurium. 

ENARGITE,  Cu^As^.  Copper  48.3%,  arsenic  19.1%,  sulphur  32.6%. 
Orthorhombic.  Small  cr\'stal.i,  evlso  massive;  granular  and  columnar. 
Oeavage:  Perfect  to  indistinct.  Fracture:  Uneven.  Brittle.  Hardness: 
3.  Gravity:  4.15.  Lu&ter:  Metallic.  Color  and  Streak:  Grayish  black  to 
iron  biack.  Opaque.  Fuses  on  charcoal.  Soluble  in  ariua  regia.  Occui^ 
rence :  South  America,  Mexico,  Lusson  in  the  Phillipine  Islands,  also  several 
American  stat-f^s. 

EPIGEIflTE.  Chemical  forraula  uncertain.  A  sulpho-arsenidc  of 
copper  and  iron.  Constituents  by  weight,  about:  Copper  41%,  iron  15%, 
arsenic  12%;,  sulphur  32%.  Orthorhombic.  In  short  prisms,  res«>mb(ing 
arsenopyrite.  Fracture:  Uneven.  Hardness:  3.5.  Luster:  Metallic.  Color: 
Steel  gray.  Streak:  Black.  Soluble  in  nitric  acid.  Occurrence:  Wittichen 
in  BadcR,  Germany. 

ERIHITE,  5CuO,As,0,'2HjO.  Carries  about  47.8%  copper.  Ma- 
millated  concentric  crystalline  groups;  fibrous  and  rough.  Brittle.  Hard- 
ness: 4.5  to  5.  Gravity:  4.04.  Lu.st*T:  Slightly  resinous.  Color:  Emerald 
green.  Streak:  Grass  g^e(^n.  Sub  translucent  to  opaque.  Soluble  in  nitric 
acid.     Occurnf'nce:  Cornwall  and  Utah- 

ERUBESCITE,     Bomite. 

ERYTHROCALCITE.  CuClj-h2H,0.  Deliquesces  on  exposuit!.  From 
crater  of  Vesu\'ius. 
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SUCAIRITS.  A  selenide  of  copper  and  silver.  Cu,Se,  AgjSe.  Copper 
25.3%,  silver  43.1%,  selenium  31.6%. 

EUCHROITE.  A  complex  hydrous  arsenate  of  copper,  carrying  47.1% 
cupric  oxide. 

FAHLERZ.    Tetrahedrite.     Gray  copper  ore. 

FAHLORE.    Tetrahedrite. 

FAMATHflTE.  Cu^bSi,  arsenic  occasionally  replacing  the  antimony. 
Copper  43.3%,  antimony  27.4%,  sulphur  29.3%.  Orthorhombic ;  Isomor- 
phous  with  enargite;  also  massive.  Fracture:  Uneven.  Brittle.  Hard- 
ness: 3.6.  Gravity:  4.57.  Gray  with  copper-red  tinge.  Streak:  Black. 
Opaque.  Fusible  on  charcoal.  Decrepitates  in  closed  tube.  Occurrence: 
Cerro  de  Pasco,  Peru. 

FIBLDITE.  A  stibio-arsenate  of  copper,  having  about  37%  copper, 
7%  zinc,  1.2%  iron  and  traces  of  gold  and  silver. 

FOOTEITE.  Formula  probably  8Cu(OH)„  CuCl,+4H,0.  A  hydrous 
chloride  of  copper. 

FOURNETITE.  Probably  a  mechanical  admixture  of  galena  and 
tetrahedrite. 

FREDERICITE.  A  tennantite  carrying  about  6%  iron,  3.4%  tin, 
2.9%  silver  and  3.4%  lead. 

FREIBER6ITE.  A  tetrahedrite  carr}'ing  26%  to  31%  silver,  as  well 
as  small  quantities  of  iron  and  zinc 

FRI6IDITE.     A  tetrahedrite  carrying  about  8%  nickel  and  13%  iron. 

GERHARDTTTE.  A  basic  cupric  nitrate.  4ruO,  NjOj,  3Hj0.  Con- 
tains 66.2%  cupric  oxide,  22.5%  nitrogen  pentoxide,  and  11.3%  water. 

GERMAN  SILVER.  An  alloy  qf  about  5  parts  copper,  2  parts  zinc 
and  one  part  nickel. 

GUkSBACHITE.     Zorgite. 

GRUENAXJITE.  A  supposedly  impure  polydimite  (nickel  sulphide) 
carrying  11.5%  copper,  also  bismuth,  iron,  cobalt  and  lead. 

GUEJARITE.  Cu,S,  2Sb,S3.  Carries  about  15.5%  copper,  58.5% 
antimony  and  25%  ?ulphur.     From  Andalusia,  Spain,   found  with  siderite. 

HENWOODITE.  A  phospho-arsenate  of  copper,  with  occas  onal  alum- 
inum and  iron.     About  7%  cupric  oxide. 

HERMESITE.     A  tetrahedrite  carrying  mercur>'. 

HERRENGRUNDITE.  CaO,  4CuO,  2S03+6H,0.  Carries  50%  to  54% 
cupric  oxide. 

HOinCHLnflTE.  Apparently  a  chalcopyrite  partly  altered  to  bomite. 
Carries  about  44%  copper  and  26%  iron. 

HORSFORDITE.  An  antimonide  of  copper,  probably  Cu^b.  Carries 
about  73%,  copper,  27%  antimony.  Massive.  Fracture:  Uneven.  Brittle. 
Hardness:  4  to  5.     Cirasity:  S.8.     Luster:  Metallic.     Color:  Silver  white, 
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Opar^uc,     Opcyntjuce:  In  laige  depotiittt  near  Biitylene, 
CuSO,.     A  rare  sulphate   from 


t&mi^hiri^  easily. 
Asia  Minor. 

HYDROCIANITE.     Cupric   sulphate. 
Vesuvius.     Efllore.Hces  in  the  air. 

INDIGO  COPPER.     Covellite. 

JALPAITE.     Probably  ZAg^,  Cu,S,  giving  about  13%  copper, 

JOHANNITE.  A  hydrous  sulphiit4?  of  yraniuni  aud  copper,  of  unceriaiu 
formula,  carr>  Ing  about  0%  cupric  oxide,  and  67%  lo  6S%  urauic  trioxide. 

JULIAIflTE.  A  tetrahtHlrite-tennaiititi*  carrying  less  than  1%  each  of 
silver  and  iron,  with  about  52%  of  copper. 

KEWEENAWITE,     {ruNiCo),A8.     Pamej?  39%  to  54%  copper,  9J% 

to  20%  nickel,  Q.9%  eoball>  An  arsenide  of  copper,  nickel  and  cobalt,  of 
the  raohawkile  family.  Nf>  ervBtals  are  known,  Cleavage:  Siibeomhoidid. 
Fracture:  Uneven,  'lenaeity:  Slight,  Hardness;  4.  Gravity:  7,7.  Lus- 
ter: Metallic.  Opaque.  t*okir:  Pale  red,  turuLshing  to  darker  red.  Solu- 
ble in  nilrie  acid.  Occyrreiicf :  In  the  Mohawk  miii«%  Keweenaw  county, 
Michigan.     I'a«*s:  Is  smelted,   in   conjunction   with  moliawkite. 

KLAPROTHOLITE.  3Cu,S,  2Bi^S,.  Carriea  24%>  to  29%  copper  and 
61,5%  to  54%  bismuth  with  1%  to  1.7%  iron. 

KROEHNKITE.  C«So ,,  NaSo  4  4-  ,2H50.  A  hydrous  sulphate  of  copper 
and  scHlium.     Carries  about  47%  cupric  oxide. 

LAMGITE.  A  b^isic  sulphat<^  of  copper.  4ruO,  SO 3,  4HjO.  Carries 
about  17%  cupric  oxide. 

LAMPADITE.     Cupreous  mangane.'sc  containing  4%^  to  18%  cupric  oxide, 

LAVEPfBULAN.  A  hydrous  arsenate  of  copper,  cobalt  and  nickel.  (Con- 
stituents by  weight :  Abr>iit  32%  copper,  2.5%  CoO»  1 ,35%  NiO.  Amorphous. 
Fractim*:  Conchoidal.  Hardness:  2.5  to  3.  Gravity:  3.01.  Luster:  Greasy 
toviireoua.  Color:  Lavender  blue.  Streak:  Pale  lavender  blue.  Translu* 
cent.     SolubU*  in  warm  hydrocldoric  acid.     Occurrence:  Saxony  and  Chile, 

LAXMANNITE-     Phosphochromite. 

LEPIDOPHARITE,  A  cupreoun  manganes<'  oxide  of  fibrous  and  scaly 
fonn^  friiin  Thuringia. 

LETTSOMITE.     Cyanotrichit^. 

LEUCOCHALCITE.  A  hydrous  arsenate  of  cupper.  In  slender  needle 
cr>^8laljs.     Color    Green is^h  white,     Cupric  oxide  47.2%. 

LIBETHENITE.  4CuO,  P,Oj.  H,0.  Carries  al>out  53%  copper.  Com- 
mon name :  Phosphate  of  copper.  Ort  horhombic.  Frac'ture :  Subeonehoidal 
to  uneven.  Brittle.  Hardne****' 4.  Gravity:  3.6  to  3.8.  Luster:  Res»inous. 
Color  .and  Streak:  Olive  green.  SubtranslucHnit.  Sobjble  in  nitric  acid. 
Occurn^nce:   Hungar\\   Genuany,    Ruiwia,    Bolivia,   Chile,   Comv\aU. 

LIME-MALACHITE.  A  hydrous  carbonate  of  copper  with  carbonate 
and  sulphate  of  calcium^ 
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UHARITE.  A  basic  sulphate  of  copper  and  lead,  PbO,  CuO,  SO„  H,0. 
oootains  about  17%  to  20%  cupric  oxide. 

LIin>ACK£RITE.  A  complex  hydrous  sulpho-arsenatc  of  copper, 
nickel  and  iron;   cupric  oxide  36.34%,  nickel  monoxide  16.15%. 

UHHAEITE.  A  sulphide  of  cobalt  in  which  cobalt  is  sometimes  par- 
tially replaced  by  nickel,  copper  and  iron,  to  extent  of  1%  to  42%  nickel, 
2%  to  6%  iron  and  1%  to  8%  copper. 

LIRCOlflTE.  Octahedral  arsenate  of  copper.  Probably  ISC'uO,  4A1,03 
5A8jOj+55H,0.  Carries  about  28.5%  copper.  Monoclinic;  rarely  granu- 
lar. Cleavage:  Subconchoidal.  Imperfectly  sectile.  Hardness:  2  to  2.5. 
Gravity:  2.88  to  2.98.  Luster:  Vitreous.  Color  and  Streak:  Sky  blue  to 
verdigris  green.     Soluble  in  nitric  acid.     Occurrence :  Cornwall  and  Hungary'. 

LUZONITE.  Apparently  a  dimorphous  form  of  enargite,  found  in  the 
island  of  Luzon,  P.  I. 

LTELLITE.     An  impure  variety  of  langite,  containing  g>'psum  and  iron. 

MALACHITE.  2CuO,  C0,H-2H,0.  Green  carbonate  of  copper,  the 
most  common  carbonate.  Monoclinic;  acicular  or  prisms.  Commonly 
massive  or  frequently  incrustive.  Sometimes  granular  or  earthy.  Frac- 
ture: Subconchoidal,  uneven.  Brittle.  Hardness:  3.5  to  4.  Gravity: 
3.9  to  4.03.  Luster  of  crystals,  adamantine  to  vitreous.  Color:  Bright 
green.  Streak:  Green.  Opaque  to  translucent.  Soluble  in  nitric  acid. 
Occurrence:  In  most  copper  districts.  Uses:  An  important  ore  of  copper 
in  certain  districts. 

MALINOWSKITE.  A  tetr^edrite  carr>'ing  13%  to  16%  lead,  also 
silver  and  zinc  in  small  percentages. 

MARCYLITE.  An  alteration  product  of  copper  sulphide,  consisting 
of  hydrated  oxides  and  sulphides  of  copper.  Found  in  Arkansas,  U.  S.  A., 
and  Peru. 

MATTRAMITE.  A  vanadate  of  lead  and  copper  sometimes  carr>'ing 
also  iron,  zinc,  manganese,  magnesium  and  calcium  oxides.  From  19% 
to  21%  cupric  oxide. 

MELACONITE.    Tenorite. 

MELAHOCHALCITE.  Form:  Amorphous  or .cryptocrystalline.  Color: 
Jet  black,  cofifee  brown  powder.  Luster:  Vitreous.  Hardness:  4.  Spe- 
cific gravity:  4.14.  Opacity:  The  fine  particles  are  translucent  under  high 
power  of  microscope,  light  passing  through  as  yellow-brown.  Chemical 
characters:  Heated  in  a  closed  tube  loses  water  and  carbon  dioxide  and 
powder  turns  from  coffee  brown  to  brown  black.  With  borax  gives  the 
sky  blue  color  of  copper.  With  salt  of  phosphorus  gives  a  skeleton  of  silica 
in  the  blue  glass.  Is  decomposed  by  hydrochloric  acid,  even  a  3%  solution 
of  acid  changing  a  fragment  into  a  white  silicious  mass  retaining  the  outlines 
of  the  original  fragment,  and  only  cupric  chloride  being  produced.  Com- 
po6ition:CuO,  76.88;  SiO„  7.80;  CO,,  7.17;  H,0,  7.71;  MO,  .41;  FeO„.07, 
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8i0j  and  CO,  replace  each  other  within  certain  limits.  From  this  laci  ami 
I  he  Ijphavitir  of  thi*  tnini^ral  under  dllule  h\  drochiorii'  acid,  it  is  deduced  by 
l)r.  Geo.  A.  Koenig,  who  idcnlitied  the  nmieral^  latr  in  1902,  that  thet^  exists 
in  it  a  compound  orthoacid,  H^(St,<')()^^  with  the  hydropen  replaced  by 
copper.  Viewed  in  thiti  light  nu>lauochak"il<!  represents  the  basic  ropper 
salt  of  the  ortho-eiliroH'arboiiic  uu-id^  thi'  fija^res  of  the  analysis  agreeing 
closely  with  the  fornnila  Cu3(Si,C')()^,('u(H<^)j.  Deeurrence:  Iii  the  (aluniet 
J^  Arizona  oiiiu',  Bl^ln-r,  Arizona,  the  niiiirral  always  surrounding  cuprite 
as  a  l>lu€k  band  and  being  overlaid  in  tuni  by  green  copper  silicate  and  cop- 
per eiirhonaif\ 

MILANTERITE.  (FeCiOSO^+THjO,  A  sulphate  of  iron  and  copper^ 
in  whic  h  the  latter  has  partly  replaced  the  iron.  Carries  10%  to  16%  cuprio 
oxide. 

MIXITE.  A  hydrous  ba^^ie  arsenate*  of  copper  and  bismuth,  of  doubtful 
formula.     Carries  about  44%  cupric  oxide. 

MOHAWKITE.  (tiiNiCo),As.  An  arsenide  of  capper,  nickel  and  co- 
balt. No  natural  cr>  atala  have  been  found,  but  artifieial  cr>*st^k,  hexagonal, 
have  been  prnduec^d  b)'  syn thesis  by  Dr.  G.  A.  Koenig,  the  discoverer  of 
raohawkite.  tVmaftituents  by  weight:  Copper,  63%  to  69%,;  nickel,  3%  to 
7%:  cobalt,  0.5%  to  2%;  arsenic,  about  28%,,  with  more  or  less  silver  re- 
placing  copper.  Cleavage  :  Indistinct.  Fracture:  Uneven.  Teaai;ity  :  Slight, 
Hardness:  4.  Gravity:  81)5,  Color:  Gray  on  fresh  fracture*^  tarnishing 
to  purple  or  brassy  yellow,  Streak:  Gray,  Opaque.  Soluble  in  nitric 
acid.  Occurrence:  In  a  fissure  vein,  in  considerable  quantities,  at  the  Mo- 
hawk mine,   Keweenaw  county,   Michigan. 

MOHAWK-WHlTKEyiTE.  Cu,As.  Carries  83%  to  87%  copper,  la 
a  men-  name  of  convenience  for  an  intimate  blending  of  mohawkit^  and- 
whitneyite,  or  keweenawite  and  whitneyite,  rather  than  the  name  of  a  dis- 
tinct mineral.  Blending  in  indiatinguishable  to  the  eye,  but  is  determined! 
chemiridly.  Mallcabl"*;  only  a  little  Ivss  so  than  copper.  Cleavage:  None. 
Fraetun*:  HaekK .  Hardnt'ss:  About  5.  Gravity:  8.6.  Color:  Gray,  with 
wllow  tingt%  taniiHliing  to  eotTee  brown.  Streak:  Gray,  i^paque.  Soluble 
in  nitric  acid  \\ith  smal!  residue  of  gray  poTvder.  Occurrence:  At  Mohawk 
mine,   Keweenaw  eounty,   Michigan, 

MOimTAIH  BLUE,     Azurite. 

MOimTAm  GREEIT.     Malachite. 

MYSORirr,     An  impure  malaehite  from  My  son?,  India. 

HAHAQUALITE.  A  hydrated  oxide  of  copper,  aluminum,  mangane«c, 
calcium  and  silicon,  with  44.75*^1;,  cuprie  oxide.  From  Namaquttland,  South 
Africa. 

IfAirrOKITE,  CuCl.  A  siiuple  ehioride  of  copf>er.  Copper  84.1%, 
chlorine  3511%.  Isometric;  granular;  massive.  Cleavage:  Cubic.  Fracture  I 
Conchoidal,  Hardness :  2  to  2.5.  Gravity :  3-9.  Luster:  ,Vdamantine.  Col- 
orless to  grayish  white.     Transparent  to  translucent.     Soluble  in  nitric  or 
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hydrochloric  acids  and  in  ammonia.  Gives  off  chlorine  when  struck  a  sharp 
blow.  Oxydises  readily  on  exposure  to  atmosphere.  Occurrence:  Carmen 
Bajo  mine,  Chile. 

NOHLITE.  A  frightfully  complex  niobate  of  zirconium,  uranium, 
yttrium,  erbium,  cerium,  iron,  calcium,  manganese  and  copper;  latter  less 
than  1%.     From  a  feldspar  quarrj'  in  Nohl,  Sweden. 

OCTAHEDRAL  COPPER  ORE.     Cuprite. 

OLIVEIIITE.  4CuO,  As,Oj,H,0.  Carries  about  44.8%  copper.  Com- 
mon name:  Olive  green  copper  ore.  Orthorhombic ;  crystals  prismatic, 
acictdar;  also  globular  and  granular.  Fracture:  Conchoidal  to  uneven. 
Brittle.  Hardness :  3.  Gravity :  4 . 1  to  4 .4 .  Luster :  Adamantine  to  vitreous. 
Color:  Olive  green  to  blackish  green.  Sub  transparent  to  opaque.  Soluble 
in  nitric  acid. 

ORILEYTTE.  Probably  (Cu,Fe),  (As,  Sb),.  A  stibio-domeykite  in 
which  iron  has  partly -replaced  copper;  found  in  Burmah. 

PARAMELACOIIITE.  Apparently  a  duplex  oxide  of  copper,  assaying 
about  85%  cuprous  oxide  and  13%  cupric  oxide. 

PEACOCK  ORE.  Bomite.  Name  sometimes  applied  to  chalcopy rites 
-showing  iridescent  tarnish. 

PELOCONITE.     A  variety  of  cupreous  manganese. 

PENTLAIIDITE.  A  sulphide  of  iron  and  nickel,  carrying  varying 
amounts  of  copper  in  small  percentages. 

PERCTLITE.  Chemical  formula  probably  PbCuO,H,Cl,.  Copper  about 
17%..  Hardness:  2.5.  Color  and  Streak:  Sky  blue.  Occurrence :  South 
Africa,  Mexico,  Chile,  Bolivia. 

PHILLIPITE.  Formula  approximately  CuSo4,Fe,(S04),+0?H,0.  A 
hydrous  sulphate  of  copper  and  iron. 

PHILLIPSITE.     Bomite. 

PHOSPHOCHROMITE.  A  phospho-chromate  of  copper  and  lead,  con- 
taining 4.57%  to  7.36%  cupric  oxide. 

PILLARITE.     An  aluminous  chr>'socolla. 

PIRITAS  FERROCOBRIZAS.     Spanish  for  iron-copper  sulphides. 

PISANTTE.  (Fe,  Cu)S04+7Hj0.  An  iron  sulphate  in  which  part  of 
the  iron  has  been  replaced  by  copper. 

PLUMBOCUPRTTE.     Cuproplumbite. 

PLUSH  COPPER.     Cuprite. 

POLYBASITE.  A  sulphide  of  silver  and  antimony  in  which  copper  re- 
places part  of  the  silver. 

PRASnVE.  A  varietal  form  of  ehlite,  carrying  arsenic,  silica  and 
alumina. 

PSEUDOLIBETHEIIITE.     A  hydrous  libethenite. 
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PSEUDOMALACHITE.  6CuO,P,Oj+3H,0.  Carries  about  56.5% 
copper,  21 .2%  phosphorous  pentoxide.  C'olor :  Dark  emerald  green.  Greatly 
resembles  dihydrite  in  chemical  composition  and  characterLBtics. 

PSITTACnflTE.  A  phospho-arseno-vanadate  of  lead,  copper,  zinc 
and  iron,  with  occasional  cobalt.     About  16%  to  18%  cupric  oxide. 

PURPLE  X:OPPER  ORE.     Bomite. 

RABDIONITE.  A  hydratcd  oxide  of  iron,  manganese,  aluminum,  cop- 
per and  cobalt,  with  about  14%  of  cupric  oxide. 

RED  GLASSY  COPPER  ORE.     Cuprite. 

REDRUTEGETE.     Chalcocite. 

RE6N0LITE.  CuiAsjS,,.  About  33%  copper,  also  silver,  iron,  fine 
and  trace  of  lead.  Tetrahedral  crystals.  Assodated  ^^ith  sandbei^rite, 
which  it  greatly  resembles.     Occurrence :  Cajamarca,  Peru. 

REZBANTITE.  Cupriferous  cosalite.  A  sulphide  of  lead  and  bismuth, 
carrying  1.5%  to  4%  cupric  oxide,  with  some  silver  and  a  trace  of  zinc. 
Occurrence :  Rezbanya,  Hungary . 

RIOIIITE.  A  varietal  form  of  tennantite,  carrying  antimony,  bismuth, 
iron,  silver  and  cobalt. 

RUBY-COPPER.     Cuprite. 

RICKARDITE.  A  telluride  of  copper.  CU4,  Te,.  Probably  one  mole- 
cule of  cuprous  telluride  and  two  molecules  of  cupric  telluride,  C\i,Te  2CuTe. 
Constituents  by  weight:  Copper,  40.51%;  tellurium,  59^49%.  Massive. 
Fracture :  Irregular.  Hardness :  About  3.5.  Gravity :  7.54.  Color:  Brilliant 
purple,  rivalling  bomite  tarnish,  even  on  a  fresh  fracture,  and  showing  deep 
color  when  pulverized.  Fusible:  On  charcoal.  Soluble:  In  nitric  acid. 
Occurrence:  Good  Hope  mine,  Vulcan,  Colo.,  in  vein  of  pyrite  carr^'ing  native 
sulphur  and  native  tellurium,  rickardite  occurring  as  lense-shaped  masses 
rather  intimately  associated  ^ith  masses  of  native  tellurium,  latter  being  of 
unusual  size,  sometimes  nearly  3  inches.  Identified  late  in  1902  by  W.  E. 
Ford.  Is  the  first  telluride  of  copper  discovered,  and  shows  an  interesting 
resemblance  to  the  selenide  of  copper. 

SANDBER6ERITE.  A  tennantite-tetrahedrite  canning  about  2.4% 
iron,  7%  to  8%  zinc  and  3%  lead. 

SCHWARTZITE.  A  tetrahedrite  carrying  15%  to  17%  mercury,  with 
small  percentages  of  iron  and  zinc. 

SERPIERITE.  A  basic  hydrous  sulphate  of  zinc,  chemical  formula  un- 
certain, carrying  a  small  percentage  of  copper. 

SIEGENITE.  The  nickeliferous  variety  of  linnaeite,  sometimes  carrying 
small  percentages  of  copper. 

SMALTITE.  Empirically  CoAs,,  but  always  found  to  carry  iron,  nickel 
and  copper  as  well  as  cobalt.  See  chloanthite  for  further  reference  to  diar- 
senides  and  arsenides  of  copper  and  associated  metals. 
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SOXERVILLITE.  CuSiO,,  4H,0.  Same  as  chn'socoUa  except  carry- 
ing double  the  water. 

SPAIIGOLITE.  A  highly  basic  sulphate  of  aluminum  and  copper. 
Cu„  .\1C1S0,^  9H,0.     Carries  about  59.5%  cupric  oxide. 

SPANIOLITE.     A  tctrahedrite  canning  mercury. 

SPEISS.     An  alloy  of  copper  with  arsenic. 

STAlfNITE.  Perhaps  Cu^,FeS,SnS,  in  which  the  iron  is  partly  re- 
placed by  zinc.  Carries  about  29%  copper,  25%  tui  and  23%  to  21>%  sul- 
phur, with  iron  6%  to  13.5%  and  zinc  1.7%  to  9.7%. 

STEBIODOMEYKITE.  Cu,(AsSb).  An  antimoniiil  domeykite.  No 
natural  crystals  have  been  found;  artificial  crystals  made  by  Dr.  Koenig  are 
hexagonal.  Cleavage:  None.  Fracture  ?  Irregular  and  uneven.  Tenacity: 
Very  slight.  Brittle.  Hardness:  4.  Gravity:  8.1.  Luster:  Metallic. 
Color:  Gray,  with  yellow  tinge,  like  domeykite.  Streak:  Gray.  Opaque. 
►Soluble  in  nitric  acid, with  small  residue  of  gray  powder.  Occurrence:  At 
Mohawk  mine,  Keweenaw  county,  Michigan. 

STROMEYERITE.  Sulphide  of  silver  and  copper  (Ag,  Cu)28,  carr>'ing 
alwut  52%  silver  and  31%  to  34%  copper. 

STUEBELITE.  A  complex  silici-hydrochlorate  of  aluminum,  iron, 
nianpanese  and  copper,  found  on  the  island  of  Lipari,  Italy.  As  determined, 
carries  15.25%  cupric  oxide. 

STUDERTTE.  A  varietal  form  of  tctrahedrite  carrying  arsenic,  iron, 
2inc,  silver,  lead  and  bismuth,  in  addition  to  the  antimony,  copper  and  sul- 
phur found  in  the  nominally  perfect  tctrahedrite. 

STYLOTYPITE.  3(Cu,Ag,Fe)S,  SbjS,.  Copper  28.3%,  antimony 
31.35^,  silver  8.1%,  iron  7.3%,  sulphur  25%.  Orthorhombic.  Fracture: 
Imperfectly  conchoidal.  .  Brittle.  Hardness:  3.  Gravity:  4.8.  Luster: 
Metallic.  Color:  Iron  black.  Streak:  Black.  Fusibility:  Decrepitates  and 
fuses  readily  on  charcoal.  Occurrence :  Copiapo,  Chile. 
SUB-OXIDE  OF  COPPER.     Cuprite. 

SYCHNODYMITE.  Essentially  (CuNiCo)4S3.  A  compound  sulphide  of 
copper,  nickel  and  cobalt.  Carries  17%  to  19%  copper,  35%  to  36% 
cobalt  and  3.5%  to  6%  nickel. 

TAGILITE.  4CuO,  P,0j+3H,0.  Carries  about  49%  copper.  Mono- 
clinic;  also  spheroidal  concretions  with  structure  fibrous  to  earthy.  Luster: 
Vitreous.  Color:  Verdigris  to  emerald  green.  Subtranslucent.  Soluble  in 
nitric  acid.     Occun*ence:  Russia  and  Chile. 

TALLINGITE.  Cuj(0H)aC1,+4H,0.  Copper  about  64%.  A  hydrated 
copper  cholride.  Sub-crystalline.  Hardness:  3.  Gravity:  Approximately 
3.5.     Color:  Greenish  blue.     Streak:  White.     Subtranslucent. 

TElfKANTITE.  Gray  copper  ore.  Cu^As^S^.  Copper  57.5%,  arsenic 
17%,  sulphur  25%.  The  many  varietal  forms  of  this  mineral  arc  brought 
about  by  the  replacement  of  copper  with  bismuth,  lead,  silver,  zinc,  iron. 
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mercury,  nickel,  cobalt,  tin  and  platinum.  Isometric;  tetrahedral,  also 
mafisive;  granular,  coarse  or  fine;  compact.  No  cleavage.  Fracture:  Sub- 
conchoidal.  Brittle.  Hardness:  3.5  to  4.5.  Gravity:  4.4  to  5.1.  Luster: 
Metallic.  Color  and  Streak :  Flint  gray  to  iron  black.  Opaque  to  subtrana- 
lucent  in  small  splinters.  Fusibility  and  Solubility:  Same  as  tetrahedrite. 
Occurrence :  At  many  points. 

TENORTTE.  CuO.  Cuprous  oxide.  Common  names:  Black  copper; 
black  oxide  of  copper.  Copper  79.8%,  oxygen  20.2%.  Monoclinic;  earthy; 
massive,  pulverulent.  Fracture:  Conchoidal  to  mieven.  Hardness:  3  to  4. 
Gravity:  5.8  to  6.25.  Luster:  Metallic.  Color:  Steel  gray  in  flakes,  dull 
grayish-black  when  massive.  Soluble  in  nitric  and  hydrochloric  acids.  Oc- 
currence: Italy,  Tennessee,  Lake  Superior,  etc. 

TETRAHEDRITE.  Gray  cQpper  ore.  CugSbaSj.  Greatly  variable, 
shading  into  tennantite.  Copper  52.1%,  antimony  24.8%,  sulphur  23.1%. 
This  mineral  is  of  protean  form,  frequently  having  a  part  of  its  copper 
replaced  by  iron,  silver,  mercury,  zinc,  lead,  cobalt,  nickel,  tin  and  platinum. 
Isometric;  tetrahedral;  also  massive;  granular,  coarse  to  fine;  compact. 
No  cleavage.  Fracture:  Subconchoidal  to  uneven.  Brittle.  Hardness: 
3.5  to  4.6.  Gravity:  4.4  to  5.1.  Luster:  Brilliant  metallic.  Color:  Flint 
gray  to  iron  black.  Streak:  Grayish  brown  to  cherry  red.  Opaque  in 
quantity:  occasionally  subtranslucent  (cherry-red)  in  very  thin  splinteni. 
Fusible  on  charcoal.  Soluble  in  nitric  acid.  Occurrence:  Cornwall,  Ger- 
many, Peru,  Chile,  Bolivia,  Arizona,  Nevada,  etc.  | 

TILE  ORE.  A  mixture  of  atacamite  and  cuprite  with  hematite  and 
earthy  material. 

TORBERNTTE.  CuO,  2U0„  P,0„  8H,0.  Uranium  mica.  A  hydrous 
phosphate  of  copper  and  uranium,  frequently  carrying  arsenic.  Carries 
8%  to  9%  cupric  oxide  and  59%  to  62%  uranic  oxide. 

TRICHALCITE.  Cu„  As,08H-5H,0.  Carries  about  34%  copper.  In 
radiated  groups,  columnar;  also  in  dendritic  forms.  Hardness:  2.5.  Lus- 
ter: Silky.  Color:  Verdigris  green.  Soluble  in  hydrochloric  acid.  Occurs 
rence:  Turginski  mine,  Russia. 

TRIPPKEITE.    An  arsenite  of  copper.     ?CuO,As,0,.     Found  in  druaeB. 

TURQUOISE.  A  gem  stone  (hydrous  phosphate  of  aluminum)  c<dored 
by  2%  to  8%  cupric  oxide. 

TYROLITE.     5CuO,As,Oj,9H,0.     Cupric  oxide  about  60%. 

UMAR6ITE.  A  selenide  of  copper,  formula  CUfSej.  Carries  54%  to 
66%  copper. 

URANIUM  MICA.     Torbemite. 

URANOCHALCITE.  A  hydrous  sulphate  of  uranium  and  copper, 
formula  undetermined,  carrying  about  6%  to  7%  cupric  oxide. 

VALLERITE.  A  mineral  containing  copper,  sulphur,  iron,  alumina^ 
magnesia  and  water.  C^lor  resembles  pyrrhotite.  Very  soft.  Occurrence: 
At  Nya  Kopparberg,  Sweden. 
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VARIEGATED  COPPER  ORE.    Bomite. 
VAUQUELIiaTE.     Phoephochromite. 
VELVET  COPPER  ORE.    Cyanotrichite. 

VERERITE.  A  hydrous  silicate  of  aluminum,  iron  (both  protoxide  and 
Ksquioxide),  magnesium  and  copper.  As  determined  carries  about  15.25% 
eupric  oxide. 

VERDIGRIS.  Copper  carbonate.  Formed  from  the  metal  by  carbon 
dioxide  assisted  by  moisture  in  the  air. 

VSSZELYITE.  A  hydrous  phospho-arsenate  of  copper  and  sine.  Per- 
eentage  of  eupric  oxide  about  37.4%. 

VOLBORTHTTE.  A  hydrous  vanadate  of  copper,  barium  and  calcium. 
Oipric  oxide  about  38.4%. 

WARRIKGTOmTE.  A  varietal  form  of  brochantite. 
WHrnfEYTTE.  Cu,As.  About  85%  copper.  Massive;  crystalline; 
granular.  Malleable.  Hardness:  3.5.  Gravity:  8.4  to  8.6.  Luster:  Sub- 
metallic.  Color:  Grayish  white,  tarnishing  to  bronze  or  brownish  black. 
Slightly  iridescent.  Opaque.  Soluble  in  nitric  acid.  Occurrence:  Hough- 
ton county.  Lake  Superior,  Sonora,  Mexico,  and  Chile. 

WiUJLLERITE.  A  highly  complex  hydrated  carbo-oxy-arsenate  of 
copper,  cobalt,  nickel  and  calcium,  from  Almeria,  Spain;  carrying  about 
15%  in  eupric  oxide. 

WOOD  COPPER.    Olivenite. 

WrmCHENITE.  CujBiS,.  Copper  38.4%,  bismuth  42.1%,  sulphur 
19.5%.  Orthorhombic,  massive  and  disseminated,  also  coarse  colunmar. 
Fracture:  Conchoidal.  Hardness:  3.5.  Gravity:  5.  Color:  Steel  gray  to 
tin-white,  tarnishing  to  pale  lead  gray.  Streak:  Black.  Decomposes 
easily  on  charcoal.  Soluble  in  nitric  or  hydrochloric  acids.  Occurrence: 
At  Wittichen,  Baden,  Germany. 

WOLFSBERGITE.    Chalcostibite. 

WOODWARDITE.    A   complex  sulphate   of   copper  and  aluminum, 
carrying  47%  to  49%  eupric  oxide  and  13%  to  19%  aluminum  sesquioxide. 
YPOLEME.     5CuO,  2P,Oj+5H,0.     A  hydrous  phosphate  of  copper 
of  the  pseudomalachite  series. 

ZEUlfERITE.  An  arsenate  of  copper  and  uranium  corresponding  to 
the  phosphate  torbemite.    Carries  about  7.5%   eupric  oxide. 

ZINKAZURITE.  A  mineral  from  the  Sierra  Almagrera,  Spiun.  Es- 
sentially a  hydrous  sulphocarbonate  of  zinc  and  copper. 

ZnfKENITE.  A  sulphide  of  lead  and  antimony  in  which  copper  or 
silver  sometimes  replaces  lead  to  a  trifling  extent. 

ZIPPEITE.  A  hydrous  sulphate  of  uranium  and  copper,  carrying 
about  5%  eupric  oxide. 

ZORGITE.  A  selenide  of  copper  and  lead,  formula  variable,  giving  4% 
to  15J^  copper  and  41%  to  60%  lead,  with  traces  of  silver,  iron  and  mercury. 
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CHAPTER    IV. 

Metallurgy  of  Copper. 

Upon  this  topic  many  volumes  have  been  written,  ail  of  more  or  less 
value,  some  few  deaUng  with  the  entire  subject,  while  the  majority  treat 
of  a  portion  only.  It  is  manifestly  hnpossible  to  thoroughly  cover  the  entire 
metallui^  of  copper  in  the  limits  of  a  single  chapter,  yet  I  have  attempted, 
conscientiously,  to  review  the  subject,  briefly  but  fairly,  giving  to  each  topic 
its  iust  proportion  of  attention,  and  to  set  forth  in  this  chapter  a  very  short 
but  connected  and  logical  account  of  the  principal  features  of  the  various 
processes  of  copper  reduction.  To  those  desirous  of  going  deeply  into  the 
matter  I  can  but  advise  careful  perusal  of  the  works  of  Peters,  Eissler, 
Douglas,  and  others  who  have  written  exhaustively  of  the  various  branches 
of  the  reduction  and  smelting  of  copper. 

The  metallurgy  of  copper  is  divisible  into  three  principal  groups,  these 
bieng  pyro-metallurgy,  hydro-metallurgy  and  electro-metallurgy — the  three 
kingdoms  of  fire,  water  and  electricity.  All  are  more  or  less  closely  related 
and  interdependent.  Copper  secured  by  the  various  wet  processes  mu.st 
be  refined  by  fire  or  electrolysis,  or' possibly  both.  The  production  of  com- 
mercial copper  by  heat  alone  is  possible,  and  fire  is  the  sole  element  used 
in  the  purification  of  the  native  copper  of  the  Lake  Superior  district.  Elec- 
trolysis refining  is  in  general  use  for  refining  crude  coppers  containing 
high  values  in  gold  and  silver,  and  for  freeing  the  metal  from  more  deleteri- 
ous elements. 

A  brief  glance  at  the  history  of  copper  production  may  not  be  out 
of  place.  The  smelting  of  copper  mast  have  begun  at  an  early  date,  as 
copper  and  bronze  have  been  found  in  tombs  and  disinterred  cities  of  very 
great  age.  The  copper  must  have  been  smelted,  because  the  ancients  pos- 
sessed no  mines  of  the  native  metal.  The  process  of  smelting  was  never 
lost  and  was  handed  down  from  generation  to  generation,  from  Egyptian 
through  Roman  to  modem  times.  One  of  the  Swansea  smelters  dates  back 
from  the  Sixteenth  century  and  was  preceded  by  others  of  which  there 
is  little  or  no  record.  The  Welsh  and  English  were  the  first  to  engage  in 
copper  smelting  as  an  independent  industry',  the  practice  from  time  imme- 
morial having  l>een  to  smelt  the  ore  at  or  near  the  mines.  As  a  result  of  the 
establishment  of  independent  works  that  bought  ore  from  many  mines, 
the  Welsh  smelters  progressed  more  rapidly  in  metallurgical  knowledge 
than  their  competitors  and  gained  great  skill  in  handling  refractory  ores. 
As  a  oonsequence  Swansea  became  the  seat  of  the  greatest  diversified  smelting 
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industry  on  the  globe,  and  lhc»  location  of  the  city  \Mx\g  fiivorablc  for  the 
receipt  of  on*  and  matte  consigned  from  foreign  countrie.'*,  the  industry 
has  flourished  for  ^veral  centuries,  but  of  Ittte  yenrs*  bus  deelint>d  in  im- 
portance, owing  partly  to  the  tendency  toward  refining  ores  a**  near  as  po»- 
tflble  to  the  mines,  which  is  but  a  recumence  to  the  ancient  practice.  The 
decadencis  of  the  Welsh  smelting  iaduMlry  ha^  al>*o  liei-n  aid»*d,  lieyond 
doubt,  by  the  arbitrary  rpi»trictiiinj<  placed  on  .ship|M»rs  iinlil  ver\'  recently. 

The  Swansea  siweftei^j  at  the  height  nf  their  p^(»^(K*rity  *.lnj\i'  hard  bar- 
gains with  producers*  For  a  Ion,  21  hundredweight**  were  denuiiided,  and 
reeei^tHi.  An  aUowance  of  3J^  pounds  on  3  hundredweights  was  exai'ti^d 
for  **draftage."  Allowances  were  al^^o  cluinied  for  moi?<ture.  No  m^w 
smeltrrs  hax-e  been  built  at  Swani^A  since  1867,  though  perhaj>s  75  per  cent, 
of  the  world*»  copper  output  was  i^melted  there  at  a  period  about  the  tniddlc 
of  the  Nineteenth  ccntur>\  The  VVel^i  port  ^tiU  continucii  as  the  mo»t  im- 
portant independent  smelting  point  of  the  world,  but,  for  the  reason  that 
the  reduction  of  ores  can  now  Ite  aceornph.shed  more  eheapiy  near  the  mines 
in  moftt  cases,  can  never  regain  its  IomI  pn-siige  in  the  cropper  trade. 

The  firgst  smelters  in  the  I'tiited  State,^  were  probably  i>niTiitive  affairs, 
of  small  capacity,  built  late  in  the  Kighteeitth  century,  btil  the  fir^t  American 
smeiter  of  which  there  i»  an  authenitc  record  was  blown  in  at  Taineston, 
Maine,  in  1836-  The  first  «*ucc^wful  American  smelter  was  built  at  Balti- 
more in  1S45,  and  became  the  nucleus  of  what  is  now  one  of  the  most  im- 
portant metallurgical  plants  of  the  United  Hlate^s.  A  year  or  two  later  a 
mnnll  smelter  wa.s  built  at  New  Haven,  and  from  this  primitive  plant  dates 
the  great  copper  and  brass  manfacturing  tndustr\^  of  the  Naiigatuek  Galley 
of  Connecticut,  At  about  the  same  period  a  smelter  was  erected  at  Bergen 
Point,  New  Jersey,  the  precursi>r  of  the  present  \'ast  works  at  Perth  Amboy 
find  other  points  on  the  Jersey  shore.  A  siiielt^er  was  erected  at  Pittsburg 
in  1S48,  and  about  1850,  smelting  plants  were  built  at  Cleveland,  Detmit, 
and  Hancock »  Smelters  were  built  at  Ducktown,  Tennessee,  in  1854,  and 
«rnce  that  time  the  process  of  the  copper  smelting  industry  in  the  United 
States  has  l>een  steady. 

In  Europe  there  were  copper  smelt  ers  at  ver>'  eariy  periods  in  Gennany, 
Sweden,  Austria  and  elsewhen\  At  the  beginning  of  the  Eighteenth  centur>^ 
in  addition  to  an  alr«»ady  extensive  cop|>er  industry  in  Wales,  there  were 
smelters  at  two  points  in  Cornwall,  also  in  Yorkshire,  Lancashirt^  and  Staf- 
fordshire, the  last  named  works  remaining  in  opi'ration  mi  til  1890.  There 
were  also  smelters  near  the  principal  mining  centers  of  Germany,  Austria, 
Hungary,  Sweden,  Norway,  Italy,  France  and  Russia,  while  in  Japan  and 
China  primitive  smelling  operations  were  carried  on  at  a  number  of  points, 
and  it  is  certain,  though  lacking  detailed  accounts,  that  copper  was  being 
mined  and  smelted,  in  a  small  way,  in  India,  Persia,  and  other  partially 
ci^-ilized  countries,  riipper  was  also  secured  to  stinie  small  extent  from  the 
refining  of  the  cupriferous  silver  ores  of  Bolivia,  Chile  and  Mexico. 

With  the  opening  of  many  new  mines  during  the  fourth  and  fifth  c|e<?- 
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ades  of  the  Nineteenth  century,  when  Lake  Superior,  Chile,  South  Africa 
and  Australia  became  prominent  as  producers;  smelters,  usually  of  crude 
pattern,  were  built  at  and  near  the  mines,  in  many  of  the  newer  districts. 
The  smelting  of  copper  has  now  become  a  world-wide  industry,  and  few 
of  the  leading  copper  producing  countries  are  without  large  and  weU-managed 
works.  The  margin  of  profit  is  now  so  small,  and  the  cost  of  transportation 
so  great,  that  the  larger  producers  are  forced  to  produce  at  least  the  cruder 
forms  of  copper,  ranging  from  matte  to  blister  copper,  at  the  mines,  or  near 
them. 

Before  treating  of  the  various  smelting  processes,  reference  may  be 
made  to  the  impurities  found  in  copper,  with  which  the  smelter  must  con- 
tend in  his  efforts  to  secure  a  product  of  good  commercial  quality.  These  im- 
purities vary  greatly  in  number  and  extent,  in  the  ores  of  various  districts. 

Bismuth  is  the  worst  enemy  of  copper,  and  its  most  insidious  foe.  It 
is  eliminated  with  difficulty,  and  one-fiftieth  of  one  per  cent,  will  cause  red- 
shortness,  while  one-twentieth  of  one  per  cent,  will  cause  cold-shortness. 
Bismuthiferous  ores  of  copper  are  rarely  smelted,  except  when  carrying 
laige  quantities  of  silver,  but  bismuth  is  frequently  found  in  ores  where 
it  apparently  has  no  business  appearing. 

Arsenic,  like  iron,  is  found  in  nearly  all  brands  of  commercial  copper 
It  slightly  diminishes  electrical  conductivity,  but  under  one  per  cent,  does 
not  seem  to  affect  ductility. 

Lead,  next  to  bismuth  and  arsenic,  is  the  worst  impurity  in  copper. 
One-half  of  one  per  cent,  will  make  the  metal  cold-short,  and  one  per  cent, 
will  ruin  copper  for  all  purposes  except  casting,  for  which  use  the  lead  is 
a  positive  advantage,  as  it  prevents  the  porosity  so  frequently  found  in  cast 
copper. 

Antimony,  like  iron  and  arsenic,  exists  in  most  conunercial  copper, 
but  is  usually  found  in  small  percentages.  It  lowers  electrical  conductivity, 
but  under  one-half  per  cent,  does  not  seem  to  affect  ductility. 

Sulphur,  frequently  found  in  excess  in  poorly  refined  copper,  reduces 
conductivity  and  ductility  when  pre^seiit  to  the  extent  of  one-fourtK  per 
cent.,  and  one-half  per  cent,  causes  cold-shortness. 

Zinc  forms  an  alloy  with  copper,  and  in  considerable  quantities  lessens 
ductility,  but  does  not  greatly  affect  electrical  conductivity.  Zinc  is  greatly 
disliked  by  copper  smelters,  and  a  penalty  is  charged  for  smelting  ores  high 
in  this  element.  Many  otherwise  promising  copper  deposits  are  imworked 
because  of  the  excess  of  zinc,  which  is  eliminated  \vith  difficulty.  In  this 
connection  attention  is  directexi  to  the  successful  work  being  done  at  the 
Pride  of  the  West  mine,  in  Arizona,  where  copper  and  zinc  ores  are  secured 
separately  by  successive  concentrations. 

Tin,  in  small  quantities,  does  no  particular  damage,  but  materially 
lesaens  ductility  when  present  to  the  extent  of  one  per  cent,  or  more. 

Iron  is  found  in  practically  all  copper,  except  that  which  is  chemically 
pure,  in  quantities  ranging  from  a  trace  up  to  appreciable  percentages.     It 


THE  COPPER  HANDBOOK,  49 

I  to  foim  an  alloy  with  the  copper,  and  while  reducing  conductivity 
doM  not  injure  the  copper  otherwise,  unless  existing  in  unusual  quantities. 

Nickel,  in  small  percentages,  is  a  common  impurity.  It  has  apparently 
aiwot  the  same  effect  as  iron,*to  which  it  is  related,  and  beyond  a  slight  reduc- 
tioo  in  conductivity  has  no  apparent  bad  effect. 

Silicon,  even  in  fractional  percentages,  causes  a  marked  decrease  in 
electrical  conductivity,  but  up  to  2  per  cent,  does  not  affect  ductility.  Three 
per  cent,  causes  brittleness,  and  above  5  per  cent,  the  metal  is  rendered 
too  brittle  for  any  ordinary  use. 

Phosphorus,  in  the  minute  quantities  usually  found  in  copper,  has  no 
particularly  bad  effect,  but  one-half  of  one  per  cent,  will  cause  red-shortness. 

Tellurium,  even  in  minute  quantities,  produces  red-shortness  and  cold- 
ihortneM,  though  not  greatly  affecting  conductivity  or  ductility. 

Carbon,  in  the  fonn  of  carbon  dioxide,  may  be  absorbed  by  copper  at 
a  critical  pitch  of  the  metal,  and  produces  porosity,  though  apparently 
having  no  other  effect.  This,  or  other  gases,  absorbed  by  the  copper  when 
in  a  molten  state,  are  let  out  as  the  metal  sets,  thus  producing  a  more  or 
lets  porous  structure. 

A  peculiar  feature  of  cuprous  oxide  is  that  it  will  melt,  at  red  heat, 
without  decomposition,  and  frequently  becomes  a  component  of  the  refined 
metal.  Cupric  oxide,  in  small  quantities,  has  no  apparent  effect  on  the 
metal,  but  in  quantities  of  one-half  per  cent,  or  more  lowers  ductility,  though 
not  injuring  the  metal  in  other  respects,  even  if  present  in  quantities  up  to 
ten  per  cent. 

In  the  various  processes  of  smelting,  a  variety  of  semi-metallic  com- 
pounds are  formed  before  the  metal  itself  is  produced.  The  first  product 
of  fusion  is  known  as  matte,  orregulus.  It  is  difficult  to  define  copper  matte, 
because  it  may  contain  greatly  varjring  proportions  of  any  of  its  elements, 
and  a  considerable  variety  of  elements,  of  which  copper  and  sulphur  are 
necessary,  while  iron,  arsenic,  and  a  long  lis^  of  impurities,  valuable  and 
damaging,  are  found  in  greater  or  less  number  and  percentages  in  various 
mattes.  Matte  may  contain  as  little  as  15  per  cent,  of  copper,  or  as  much 
as  70  per  cent.,  though  usually  ranging  from  25  or  30  per  cent,  in  the  lower 
grades  up  to  50  or  55  per  cent,  in  the  higher.  The  tendency  of  modem 
practice  is  away  from  the  old  plan  of  blowing  up  the  matte  to  blister  copper 
by  easy  stages.  In  the  most  modem  plants  the  matte  is  blown  up  to  blister 
copper  in  two  or  three  fusions  from  the  calcined  ore.  Copper  matte  is 
variously  considered  as  an  alloy,  a  chemical  compound,  or  a  mechanical 
mixture.  It  is  obviously  a  semi-metallic  product,  possessing  certain  of  the 
characteristics  of  metal,  such  as  malleabihty,  which  is  quite  marked  in  the 
case  of  some  high-grade  mattes. 

Blue  metal  is  a  high-grade  matte,  carrying  60  to  65  per  cent,  copper. 
White  metal  is  a  matte  running  70  to  75  per  cent,  copper,  and  pimple  metal 
carries  80  to  85  per  cent,  copper.  Black  copper  is  impure  metallic  copper 
carrying.  1  to  5  per  cent,  sulphur,  besides  sundry  metals  and  metalloids 
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as  impurities.  The  name  comes  from  the  oxidization  of  the  suifaoe  to  a 
dull  black.  Blister  copper  is  the  highest  grade  of  unrefined  metal,  canying 
96  to  09.5  per  cent,  copper,  with  one  per  cent,  or  less  of  sulphur,  besides 
varjring  impurities.  Its  name  comes  from  the  blebs  or  vesicles  in  whith 
the  bubbles  of  gas  from  sulphur  and  other  volatile  elements  are  retained, 
as  the  copper  hardens.  Blister  copper  looks  well,  and  is  suitable  for  many 
uses,  but  is  neariy  always  red-short,  though  not  cold-short.  It  naturally 
varies  considerably,  the  purer  grades  being  practically  a  good  quality  com- 
mercial copper. 

Cement  copper  is  a  reddish  precipitate,  composed  of  metallic  copper 
and  sundry  impurities,  requiring  reduction  an4  refining  before  use,  being 
usually  brought  to  blister  copper,  then  refined.  Copper  bottoms  are  alloys 
of  metallic  cbpper  and  metals  existing  in  the  matte  as  impurities,  formed 
in  matting.  Their  formation  leaves  the  matte  purer,  and  the  bottoms  are 
resmelted  and  refined. 

Finished  copper  is  put  out  under  many  different  names  and  brands. 
The  principal  English  brands  are  "  best  selected,"  for  brass  foundries;  "  tough 
copper,"  for  wire  and  sheets,  and  "tile,"  which  is  brittle,  and  suited  for 
castings  only.  "G.  M.  B."  means  "good  merchantable  brands,"  and  is 
sometimes  stretched  and  sometimes  contracted  in  meaning,  according  to 
whether  buyers  or  sellers  hold  the  whip-hand.  "Chile  bars,"  are  bars  of 
blister  copper  from  Chilean  smelters,  ranging  from  95  to  99  per  cent,  pure, 
and  are  refined  before  use.  The  principal  American  grades  are  ''Lake," 
a  very  tough  and  ductile  copper  from  the  Lake  Superior  native  copper  mines; 
"electrolytic,"  produced  by  electrolysis  from  blister  copper;  "standard," 
which  means  almost  anything  that  is  neither  very  good  nor  very  bad,  and 
"casting,"  which,  as  its  name  implies,  is  suitable  for  castings  only.  The 
metal  is  turned  out  in  a  variety  of  forms,  as  ingots,  molds,  cakes,  wire-bars, 
anode  bars,  etc.,  according  to  the  particular  use  for  which  the  copper  is  des- 
tined. 

As  most  copper  ores  occur  disseminated  through  gangue-rock,  the  first 
process  of  conversion  into  metal  is  one  of  concentration.  By  crushing 
the  disseminated  ore  and  worthless  gangue,  the  ore,  by  reason  of  its  greater 
specific  gravity,  can  be  separated  from  the  gangue  to  a  considerable  extent. 
There  are  many  variations,  according  to  local  conditions,  but  in  the  main 
the  process  of  concentration  is  identical.  The  heavy  ore  is  first  reduced 
to  smaller  size,  then  concentrated  by  gravity,  with  the  aid  of  water  and  jig- 
ging. Hand-picking  is  sometimes  resorted  to,  and  there  is  a  dry  process 
concentrator,  in  which  air  is  used  instead  of  water,  this  beings  suitable  for  dis- 
^  tricts  where  water  is  scarce  and  expensive.  The  first  crushing  is  usually 
done  with  jaw-crushers.  Gyratory  crushers  are  sometimes  used,  and  give 
good  work,  copper  ores  not  being  so  liable  to  sliming  as  softer  ores,  such  as 
galena.  The  next  process  of  reduction  is  usually  to  pass  the  crushed  ore 
through  trains  of  Cornish  rolls,  for  further  reduction.  Occasionally  smaller 
jaw  crushers  are  used,  and  sometimes  ppJJs  we  used  exclusively  for  crushing. 
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After  reduction  to  desired  size  the  ore  is  passed  over  jigs.    These  are  of 
mtay  patterns,  but  the  essential  principals  are  the  same  in  all,  the  lighter 
giogue  being  driven  off  by  a  combination  of  movement  in  the  jig  and  the 
fon!«  of  running  water,   the  \4bration  and  water  jets  being  so  regulated 
AS  to  permit  the  ore  to  remain  while  worthless  rock  is  washed  away.    \o 
matter  how  carefully  this  work  is  done,  |a  little  ore  is  lost,  and  a  little  rock 
lonains  with  the  concentrated  ore.     In  modem  mills  the  "fines,"  or  very 
small  particles  of  crushed  rock  and  ore,  are  passed  over  patent  concentrating 
tables,  or  the  old  style  round-tables,  for  the  8a\4ng  of  the  very  minute  par- 
ticles. 

In  the  Lake  Superior  district,  where  copper  is  found  native,  the  processes 
of  concentration  and  smelting  differ  slightly  from  those  used  elsewhere. 
The  metal  sometimes  occurs  as  masses  weighing  from  a  few  pounds  up  to 
hundreds  of  ton>s.  The  larger  masses  are  cut  underground,  with  long-handled 
chisels,  to  sizes  that  can  be  hoisted,  and  when  on  the  surface  are  hand-cobbed 
to  separate  as  much  as  possible  of  the  adhering  gangue,  then  put  directly 
into  the  furnaces  for  smelting.  The  smaller  masses  are  cobbed  under  steam- 
hammers,  and  also  sent  direct  to  the  smelter.  The  bulk  of  the  ore  occurs 
as  disseminated  particles  of  small  size,  scattered  through  amygdaloid  or 
conglomerate  rock,  in  quantities  from  one-half  of  one  per  cent,  to  10  per 
cent.  This  rock  is  hoisted  to  the  surface  as  broken,  put  through  one  or 
two  crushers  in  a  rock-house  which  is  part  of  the  shaft-house,  sorted  by 
pastiing  over  grizzlies,  then  dumped  direct  into  hopper  cars  and  carried 
to  the  mill.  Ore  from  the  cars  Is  dumped  into  bins  at  the  top  of  the  mill, 
thence  fed  by  gra\'ity  under  the  stamps,  which  are  very  powerful,  and  actu- 
ated by  steam,  the  feed  being  regulated  by  an  experienced  workman  in 
charge.  Such  stamps,  of  the  most  modem  design,  crush  400  to  550  tons 
each,  per  working  day  of  20  hours,  the  rock  being  exceedingly  refractory. 
From  the  stamps  the  crushed  rock  is  fed  to  jigs,  a  portion  of  heavy  copper 
being  secured  direct  from  the  mortar  boxes.  The  jigs  are  in  series,  taking 
coarse  and  fine  sands  from  the  stamps.  A  portion  of  the  coarse  sands  dis- 
charged as  tailings  are  recrushed  and  rejigged.  The  fines,  or  slimes,  are 
passed  over  slime-tables  of  various,  patterns,  those  in  principal  use  being 
the  old-style  Evans  round-table,  sometimes  with  two  or  three  decks  to  save 
floor  space,  and  the  Wilfley  and  Overstrom  patent  tables,  whereon  con- 
centration of  fine  metallic  particles  is  effected  by  a  combination  of  oscillatory 
motion,  water  jets,  and  parallel  ridges  on  the  bed  of  the  table.  The  waste 
sands  are  washed  away  by  strong  currents  of  water,  and  piled  some  distance 
from  the  mill,  while  the  concentrated  metal  with  its  -adhering  gangue-rock 
called  '*  mineral,"  is  taken  to  the  smelters  for  reduction.  The  former  practice 
of  dressing  this  mineral  to  a  high  percentage  of  metallic  contents  is  giWng 
way  to  an  opposite  course,  all  of  the  Lake  miUs  now  dressing  their  mineral 
to  much  lower  grades  than  formerly,  it  having  been  found  that  the  cost  of 
smelting  mineral,  which  is  about  $5  to  $7  per  ton,  renders  it  more  profitable 
to  fuse  the  extra  gangue-rock  than  to  lose  the  large  amount  of  fine  copper 
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formerly  going  away  in  the  slime  sands.  The  mineral  produced  by  the  Lake 
mills  now  ranges  from  50  to  85  per  cent,  metallic  copper.  Many  of  the  big 
mills  make  several  different  grades  of  mineral,  varying  in  richness  as  wdl 
as  in  siie  of  the  nodules  of  metal.  There  is  more  or  less  hand-picking  of 
the  coarser  grades  of  mineral  for  particles  of  silver,  and  a  small  percentage 
of  the  refined  copper  turned  out  is  treated  electrolytically,  to  save  the  silver 
that  would  otherwise  be  lost.    The  Lake  copper  carries  no  gold. 

The  smelting  of  Lake  copper  is  done  in  blast  furnaces,  often  of  consid- 
erable size.  The  crude  mineral  is  charged  in  the  furnaces  with  fuel,  usually 
anthracite  coal,  though  coke  is  used  at  a  pinch,  and  limestone  for  flux.  The 
product  of  the  first  fusion  comes  as  impure  copper  and  cupreous  slags,  the 
latter  being  resmelted.  The  crude  copper  is  refined  by  a  successive  smelting. 
The  refined  copper  always  contains  more  or  less  silver,  with  traces  of  iron, 
arsenic,  etc.  Commercial  brands  of  Lake  copper  are  always  less  pure,  chem- 
ically than  high-grade  electrolytic  copper,  but  the  Lake  product  pos- 
sesses superior  ductility  and  is  especially  desirable  for  wire-drawing  and 
similar  uses. 

The  great  bulk  of  the  world's  copper  supply  comes  from  sulphide  ores. 
While  leaching  processes  are  employed  at  many  mines,  the  greater  part  of 
the  sulphide  ores  is  reduced  by  heat  alone,  and  in  such  cases  it  is  desirable 
that  as  much  as  possible  of  the  sulphur  be  eliminated  before  the  ore  goes 
to  the  smelter,  unless  the  system  of  pyritic  smelting  be  employed.  To 
accomplish  the  partial  oxidation  of  the  sulphur  in  sulphide  ores,  such  ores 
are  given  a  preliminary  roasting  or  calcination.  This  may  be  accomplished 
by  heap-roasting  in  open  air,  or  by  roasting  in  stall,  shaft  or  kiln  furnaces. 
Heap-roasting  on  a  large  scale  causes  the  destruction  of  vegetation  for  sev- 
eral miles  away,  because  of  the  fumes  of  sulphurous  and  sulphuric  acid 
driven  ofif. 

The  processes  of  heap-roasting,  while  identical  in  the  main,  differ  greatly 
in  almost  every  detail  of  practice.  It  is  perhaps  applied  most  successfully 
at  the  Rio  Tinto  mine,  where  the  heaps  are  of  enormous  size,  and  are  burned 
with  a  marvelously  small  amount  of  carbonaceous  fuel.  At  this  mine  hand- 
selected  rich  ores,  averaging  8  to  10  per  cent,  copper,  are  piled  in  heaps 
of  about  400  tons,  and  fired  with  a  single  cord  of  wood,  such  heaps  burning 
6  to  9  months  each.  The  time  ordinarily  required  for  roasting  an  average 
heap  is  30  to  90  days,  60  days  being  perhaps  a  fair  average.  The  ground 
for  a  roast-heap  cannot  be  prepared  with  too  much  care.  Allowance  should 
be  made  for  sufficient  slope  to  provide  good  drainage,  and  ditches  should 
be  dug  to  carry  off  rain  water,  and  also  to  divert  the  drainage  of  adjacent 
ground,  as  a  laige  proportion  of  the  metallic  values  may  be  leached  out  by 
water  in  a  short  time.  The  ground  is  usually  surfaced  with  broken  rock  or 
slag,  and  given  a  final  top-dressing  of  clay,  well  rolled  or  pounded.  Above 
this  should  be  placed  a  layer  of  fines,  three  to  six  inches  deep,  to  prevent 
baking  of  clay  and  its  inclusion  with  the  roasted  ores,  when  the  latter  are 
removed.     On  this  surface  of  fines  the  roast-heap  proper  is  built.     There 
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is  a  first  layer  of  wood,  much  or  little  according  to  the  nature  of  the  ores, 
and  uenially  more  than  is  really  needed.  The  worst  wood  available  will 
do  vny  well,  if  care  is  taken  to  furnish  a  little  good  wood  for  kindling  the  fire- 
Channels  are  provided,  ao  that  after  the  wood  has  burned  out  there  is  draught 
through  the  heap.  Chimneys  of  boards  are  built  at  various  points,  the 
nomber  of  channels  and  chimneys  depending  on  the  size  of  the  heap.  In 
American  practice  a  cord  of  wood  is  ysed  for  an  average  of  30  to  50  tons  of 
ore,  the  percentage  of  fuel  growing  letw  as  the  size  of  the  heap  is  increased. 
Tbe  first  layer  of  ore  is  of  coarse  lumps,  2  to  6  inches  in  size,  or  even  laiger, 
flumounted  by  a  layer  of  "  ragging,"  or  medium-sized  lumps,  and  topped 
with  a  layer  of  fines.  The  greater  the  percentage  of  sulphur,  the  lower  the 
height  of  the  pile.  The  shape  of  the  heap  on  the  ground  may  be  square 
or  oblong,  usually  tbe  latter,  to  facilitate  upbuilding  and  removal.  In  a 
RMst  yard  it  is  necessary  to  have  a  considerable  number  of  heaps,  so  that 
the  process  may  be  continous.  The  heap  is  fired,  after  building,  and  the 
wood  gradually  kindles  the  sulphur  in  the  ore  which  continues  to  bum  for 
many  weeks.  The  success  or  failure  of  the  process  depends  mainly  upon 
careful  handling,  the  heap  requiring  a  small  but  steady  supply  of  air,  for 
even  roasting.  Too  much  air  allowed  to  enter  the  heap  will  result  in  matting 
part  of  the  ore.  Heap-roasting  requires  a  great  deal  of  hand-labor,  and  has 
various  objectionable  features,  which  restrict  its  use. 

Ores  are  also  roasted  in  kilns  and  in  stall  and  shaft  furnaces.  A  stall 
furnace  is  merely  a  perfected  form  of  heap-roasting,  wherein  brick,  stone  or 
dag-block  walls  are  built  about  the  roast-heaps,  regulating  the  air  currents. 
Ki  times  a  cover  is  built  above,  thus  preventing  the  access  of  rain-water, 
which  would  quickly  leach  out  a  large  part  of  the  copper  x'alues.  In  the 
most  modem  forms  of  stalls,  paved  or  grated  floors  are  added,  and  stalls 
grade  into  furnaces  by  the  addition  of  flues  and  chimneys  for  the  carrying 
off  of  the  roast-gases. 

The  fiunes  of  sulphur  from  roast-heaps  are  very  objectionable,  and 
also  wasteful.  Such  fumes  can  be  kept  from  the  air  and  utilized  in  the 
making  of  sulphuric  acid,  by  passing  through  lead-lined  acid  chambers, 
in  which  the  acid  fumes  are  taken  into  solution  by  water.  Shaft-fumaoes 
are  especially  used  where  the  fumes  are  saved  for  the  manufacture  of  acid. 
The  Gerstenhoefer  is  perhaps  the  best-known  forni  of  shaft  furnace.  This 
oonsistfl  of  a  vertical  shaft  with  a  mechanical  device  for  feeding  the  charre 
from  above,  and  the  fresh,  pulverized  ore,  is  intercepted  in  its  downward 
progress  by  projecting  ledges,  thus  permitting  its  partial  oxidation.  Kiln- 
roasting  is  also  employed  where  sulphurous  fumes  are  saved  for  acid  making, 
the  kilns  being  of  shaft-like  form.  This  process  has  the  advantage  of  per- 
mitting a  much  more  complete  desulphurization  than  is  possible  in  heap 
or  staD-roasting.  Matte  is  sometimes  heap-roasted,  requiring  several  suc- 
cessive burnings.  The  practice  is  of  doubtful  utility,  unless  in  exceptional 
cases. 

The  roasting  of  sulphide  copper  ores  may  be  reducing  or  merely  oxidis- 
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ing  in  nature.    The  ealcination  of  copper  orea  ui  an  apparently  simple  proceei 

but  in  practice  requires  nice  disc rimi nation  and  great  care  to  secure  the 
best  results,  owing  to  the  varying  proportions  of  copper,  sulphur,  iron  and 
other  elements  found  in  the  raw  ores.  The  skill  and  care  with  which  the 
calcining  is  done  greatly  afTect  the  costs  and  succews  of  the  future  pnocesses 
of  reduction.  As  the  combinations  of  ort^  and  re<iuirenient»  are  almost 
innumerable,  the  practice  in  one  di*itrict  is  Uf^ually  more  or  lei<a  different 
from  that  of  another,  and  even  mines  in  the  :*ame  district  do  not  alway;? 
perform  their  calcining  in  a  precisely  wmilar  manner.  Securing  the  be^^t 
possible  reisults  in  each  cat'e  calb  for  individual  treatment  by  a  metallui^^i, 
skilled  in  practice  as  weil  as  in  theory — and  more  especially  one  skilled  in 
practice. 

Calcining  may  be  performed  in  hand  furnaces,  but  automatic  de^'ices 
are  more  economical,  and  are  in  general  use  in  all  but  the  smallest  and  least 
modem  works.  Hand  reverberatory  funiaeew  with  a  hearth  heated  by  a 
fireplace  separated  from  the  furnace  by  a  bridgt^-waH  with  side  openings*, 
give  as  good  sati^sf action  as  can  l>e  secured  with  hand  fttrnaces.  Muffle 
furnaces  are  sometimes  us(*d.  Tht*M»  give  a  very  equable  heat,  but  are  ex- 
pensive in  operation  and  not  generally  used.  There  are  various  forms  of 
cylinder  caleinerH,  among  the  bei<t  of  which  is  the  Dt>ugla.^  muffle  cylinder 
calciner,  laith  continuous  dischai^e.  This  has  a  central  tine  of  1ile,  which 
takes  combustion  products  direct  to  the  chimney.  This  is  suited  for  general 
work,  but  is  especially  adapted  for  the  economical  and  cleanly  saving  of 
Bulphuroui*  fumes  for  the  making  of  acid,  Hand^puwer  cylinders  are  occasion- 
ally foinid  in  use,  but  are  a«  expensive  and  wasteful  as  hand-power  apparatus 
of  any  sort,  where  nii'chanical  means  can  l»e  found  for  doing  t  hn  work.  The 
Brueckner  automatic  inte*nnit tent  discharge  cylinder  has  a  greater  diameter 
and  shorter  length  than  oiIkt  variclies  of  cylinderH,  and  is  in  more 
general  use  than  the  other  varieties,  as  it  take^  less  flooi*  space  and  ia  auto- 
matic and  efficient  in  operation. 

The  principal  form  of  calciner  is  the  automatic  reverberatory,  of  which 
there  are  a  number  of  patented  varieties,  all  of  more  or  less  value.  These 
consist  «^ss©ntially  of  stationary  reverberator)^  furnaces,  through  which 
plows  arc  dragged  to  rabble  the  raleining  and  remove  the  calcined  ore.  One 
of  the  l>est  forms  is  tlie  turret  furnace,  in  which  horizontal  revolving  plows 
arc  actuated  from  a  central  shaft,  while  the  ore  charge  m  fed  automatically 
from  hoppers  al:M>ve.  The  turret  furnace  is  economical  of  floor  space  and 
attendance*  and  may  Ite  built  double  or  triple  de<*ked,  if  desired*  In  cal- 
cining ores  a  certain  amount  of  copper  is  volatihijcd,  and  carried  off  with 
the  roast  gases,  but  in  all  modem  plant-s  such  copper  is  saved  in  dust  cham- 
bers, where  it  is  deposited  and  whence  it  is  afterward  n'moved  and  smelted. 
As  flue  dust  18  usually  high  in  ar^^nir  and  antimony,  volatile  elements  that 
are  highly  deleteriou.s  to  finished  copper,  flue  dust  is  commonly  smelted  by 
itself,  though  Pome times  mixed  with  matle. 

The  fuels  used  in  smelting  copper  are  of  considerable  variety,  and  depend 
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somewhat  upon  availability  and  price,  as  well  as  local  requirements.  An- 
thneite  and  bituminous  coal,  coke  and  charcoal  are  used.  Coke  is  in  most 
general  use,  while  charcoal  is  usually  obtainable  at  more  remote  points 
only.  Anthracite  coal  is  a  very  good  fuel  for  most  purposes,  but  unobtain- 
lUe  at  reasonable  prices  in  the  majority  of  districts,  while  bituminous  coal 
is  the  most  objectionable  fuel,  and,  next  to  charcoal,  the  least  used,  though 
thoe  is  such  a  great  difference  in  the  nature  of  soft  coal  that  some  varieties 
I  lork  well  in  partial  or  complete  fuel  charges,  while  others  give  most  abom- 
'  maUe  results.  Gas  is  also  used  at  a  few  points,  and  seems  suited  for  rever- 
bentory  furnace  work.  There  seems  no  good  reason  why  petrolemn,  proper- 
ly sprayed,  should  not  serve  the  same  purpose.  The  nature  of  a  charge 
pUced  in  a  furnace  necessarily  depends,  first,  upon  the  available  ores,  and 
secondly,  upon  the  nature  of  the  principal  ores  requiring  smelting.  In 
practice  it  is  desirable  to  blend  various  copper  ores,  whore  the  necessary 
grades  can  be  secured,  rather  than  to  add  barren  fluxe«,  but  this  is;  of  course, 
a  matter  depending  upon  the  availability  of  the  ores  desired.  One  of  the 
secrets  of  the  success  of  the  big  custom  smelters  is  found  in  their  ability  to 
mix  various  ores  from  different  districts  so  as  to  lessen  or  entirely  eliminate 
the  use  of  barren  limestone  or  iron  ore  for  fluxing.  The  use  of  ''sweeteners" 
is  to  be  commended,  where  such  ores  are  obtainable  at  reasonable  prices. 
Ferruginous  ores  are  required  for  mixture  with  silicious  ores.  Local  eon- 
ditioDS  regulate  practice,  and  the  soundest  theories  must  often  step  aaide 
in  the  presence  of  prohibitory  freight  rates ;  and  high  freight  rates  are  common 
ID  many  of  the  greatest  copper  producing  districts  of  the  worid. 

Furnaces  for  the  smelting  of  copper  ore  are  of  two  classes,  the  blast 
furnace,  which  has  a  powerfully  reducing  atmosphere,  and  the  reverberatory 
furnace,  where  a  reflected  flame' gives  a  neutral  atmosphere.  The  blast 
furnace  is  a  device  so  ancient  that  the  date  of  its  invention  is  unknown. 
In  its  crudest  form  it  is  but  an  oven  in  which  ore  and  fuel  are  placed  to- 
gether and  air  pumped  in  to  aid  in  reduction.  The  modem  improvements 
on  the  blast  furnace  have  been  in  the  direction  of  enlarged  capacity  and 
details^  the  central  plan  remaining  the  same  as  a  thousand  years  ago.  ^  There 
were  blast  furnaces  for  the  reduction  of  copper  ores  in  existence  in  very 
early  days  at  Eisleben,  Germany;  at  Roros,  Norway;  in  Atvidabeig,  Swe- 
den; at  Perm,  Russia,  and  in  other  parts  of  Europe.  The  development 
of  the  blast  furnace  to  the  present  day  size  and  efficiency  has  been  accom- 
plished by  a  steady  succession  of  Httle  improvements,  covering  many  centuries, 
rather  than  by  single  strides,  yet  it  may  be  said  that  blast  furnace  smelting 
has  been  in^>roved  more  in  the  past  thirty  years  than  in  the  preceding  five 
centuricM. 

The  smelting  of  copper  ore  in  a  blast  furnace  is  the  process  of  reducing  the 
metal  from  its  ores  or  gangues  by  the  use  of  carbonaceous  fuel,  usually  coke, 
.in  an  oven  having  a  blast  of  air,  which  may  be  drawn  direct  from  the  at- 
mosphere, or  heated  before  passing  through  the  tuyeres.  This  process  is 
adapted  to  the  reduction  of  practically  all  of  the  copper  ores.     In  addition 
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to  the  chaise  of  ore,  fuel  mid  fluxing  t^ements  an*  addect^  the  flux  beinj 
cupriferoui<  or  barren^  as  rircumstiiiice.s  may  dictate.  One  of  the  greaietft 
improvements  of  modern  dtiy^^  in  bhtst  furnace  praitiee  Ijus  l>een  the  inveDtioj 
of  the  water-jafket,  Tliiw  wu-h  devised  at  the  Lonjjjfellow  tnine»  ArizooAy 
in  1874.  The  sanelter  was  80()  inile«  from  a  railroad,  firo-brick  cost  one 
dollar  each,  and  were  of  short  life,  the  ore  Iw'ing  highly  basic.  As  it  was 
manifestly  impossible  to  make. enough  copper  to  pay  for  the  furnace;  linings, 
the  experiment  was  tried  of  using  inm  sides  for  I  he  furnace,  with  hoUow 
walla^  tlirough  which  water  was  circulated.  This  proved  a  8iicces8»  and 
is  now  in  very  general  use,  water-jaekeled  eupolas  being  far  more  commoii 
at  priisent  than  those  with  fire-hriek  linings,  De^ipiie  the  condderable 
loss  of  heat  resulting  from  the  cirtuilation  of  water  between  the  inner  and 
outer  shells^  tlie  water-jacketed  cupola  has  proved  itself  lx>th  efficient  and 
economicaL  Such  furnaces  are  now  built  with  daily  capacities  of  200  to  300 
tons.  The  shells  are  usually  circular  or  oval,  with  jackets  of  caj^iron, 
wroiight-irtm  or  soft  steeb  and  copper  is  frequently  u^^ed. 

Reverberatot^'  furnaces  are  a  Welch  invention,  dating  only  from 
the  last  quarter  of  the  Nineteenth  centurj%  and  after  running  the  gauntlet 
of  conservatism  have  so  effectually  pro\'en  their  \'alae  that  their  utility 
is  no  longer  <|ueHtioned.  Reverberat^jn,*  furnaces  are  {idapted  to  all  elassea 
of  ore,  but  are  more  especially  suited  for  the  reduction  of  snlpbidei},  for  which 
purpose  they  unquestionably  lead  the  old-style  blast-furnace.  In  the  re* 
verberatorj^  furnace  the  flames  from  a  lower  grate,  on  which  the  fuel  is  fired, 
are  rt*flectfHi  back  upon  the  ore  charge^  lying  on  a  bed  alxive,  thus  giving 
a  neutral  atmosphere.  The  fore-hearth  is  brick-lined  and  m(»vable,  and  the 
air  entering  the  furnace  is  fretjueiilly  preheated.  In  the  best  practice  five 
to  seven  tons  of  ore  are  smelted  per  t<in  of  fuel  consumed,  the  larger  fur- 
naces giving  the  higher  duly.  Furnaces  of  this  pattern  hav^ing  a  daily  ca- 
pacity of  2r>0  tons  are  not  uncommon,  and  even  larger  have  been  built  and 
operated  successfully.  In  the  case  of  sulphide  ores  it  seems  certain  that 
reverberatory  furnaces  produce  a  richt*r  matte  from  similar  chai^ges  than 
do   bhi^t    furnaces. 

In  the  case  of  oxide  and  carlmnate  on*s,  the  smelting  is  done  in  the 
name  manner  as  previously  described  in  the  treatment  of  the  native  copper 
of  Lake  Superior,     With  the  sulphide  ores  the  process  differs.     The  raw 
ore  is  roasted,  or  more  frcfjuently  calcined,  before  charging  in  the  furnaces, 
commonly  of  the  reverberator)*  type,     luider  the  influence  of  the  reverbera- 
tory    blast  chemical  reactions  are  set  up  that  Jeiui  to  the  volatilization  of  a  ^ 
considerable  portion  of  the  sulphur,  also  part  of  the  other  volatjje  elements,  fl 
such  as  arsenic,  etc-     The  product  of  the  first  fusion  is  secured  as  a  low-grade  ™ 
matte.     If  the  charge  is  blown  up  to  more  than  50  per  cent,  at  the  first 
smelting  the  slags  w^U  probably  show*  too  much  copper,  entailing  direct   M 
losses  or  resmelting.     The  old  practice  was  to  luring  the  low-grade  matte  ^f 
from  the  first  fusion  up  to  blister  coppei   by  successive  smeltings,  in  easy 
stages,  but  the  modem  practice  is  to  firing  the  matte  to  high  grade  by  as 
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few  fuoogs  as  possible,  and  the  former  heavy  losses  in  slags  have  been  mini- 
ffliied  by  close  attention  to  details. 

The  "  direct  method  "  of  copper  refining  consists  essentially  of  the  fusion 
of  s  mixture  of  raw  and  calcined  matte  of  about  white  metal  grade,  the 
militant  product  being  blister  copper. 

The  "reactor  process/'  for  which  much  is  claimed,  and  from  wliich 
mach  is  hoped,  is  a  patented  system  for  the  production  of  blister  copper 
from  mattes  of  all  grades  by  a  single  fusion.  The  essential  features  of  the 
process  are  the  mixture  of  superheated  steam  and  fine  sand  with  atmos- 
pheiic  air,  which  mixture  is  drawn  into  the  furnace  through  two  or  more  sets 
of  toyeres,  striking  the  surface  of  the  molten  charge  and  setting  up  a  cir- 
cular motion  therein,  which  keeps  the  matte  free  from  slag,  and  exerts  both 
in  o^dixing  and  a  scorifying  process  simultaneously.  It  is  claimed  that 
gold  values  present  in  the  charge  will  be  precipitated  in  the  first  matte,  and 
that  matte  ranging  in  tenor  as  low  as  15  per  cent,  can  be  brought  up  to  blister 
copper  at  a  single  fusion,  in  a  very  short  time,  and  that  the  blister  copper  so 
obtained  will  range  above  99  per  cent,  in  tenor,  and  prove  remarkably  free 
from  the  impurities  present  in  the  matte,  which,  normally,  would  be 
expected  to  appear  in  considerable  quantities  in  the  finished  product.  It 
is  evident  that  the  inventors  of  this  process  have  a  wide  field  before  them, 
if  their  claims  can  be  fully  substantiated  in  furnace  practice. 

The  process  of  conversion  first  appUed  to  steel  making  by  Bessemer, 
And  iM>w  in  general  use  in  the  manufacture  of  steel,  was  eventually  applied 
to  copper  smelting,  after  no  little  unsuccessful  experimenting.  The  first 
suooessfid  plant  for  the  bessemerixing  of  copper  matte  was  built  in  Lyons, 
France,  in  1881,  by  Pierre  Manhes.  This  process  was  adopted  shortly  after- 
ward at  the  Parrot  mine,  Montana,  where  it  was  greatly  improved  over 
the  French  practice,  and  from  that  time  its  general  adoption  for  the  con- 
version of  matte  into  blister  copper  may  be  said  to  date.  The  process, 
as  now  in  general  use,  consists  of  burning  out  the  sulphur  and  aUied  impurities 
in  the  converters,  some  of  which  are  of  very  great  capacity,  having  been 
built  as  large  as  eighteen  tons.  This  process  is  completed  in  one  heat,  and 
the  sulphur  in  the  matte  is  made  to  work  its  own  destruction  under  the 
influence  of  the  blast.  The  process  is  an  economical  one,  but  should  be 
followed  by  electrolytic  refining  to  give  a  pure  copper  of  high  conductivity 
and  also  to  save  the  precious  metals  usually  contained  in  blister  copper. 

The  first  converters  were  made  of  one  ton  capacity,  but  now  rarely 
run  less  than  ten  to  fifteen  tons  in  size,  in  the  modem  smelters.  The  crude 
copper  is  run  from  the  furnace  into  the  converter  in  some  cases,  thus  saving 
re-heating.  Owing  to  the  greater  specific  gravity  of  gold  and  silver  the 
precious  metab  tend  toward  the  bottom  of  the  converter,  and  can  be  saved 
to  some  extent  therefrom,  but  this  process  is  so  crude  and  wasteful  that 
the  gold  and  silver  are  now  generally  parted  by  electrolysis  in  a  later  opera- 
tion. 

Converters  are  built  of  steel,  in  various  sizes,  sometimes  of  great  ca- 
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pacity,  up  to  15  or  18  tons.  The  boiler-plate  shell  is  made  in  three  ports, 
strongly  bolted  together  on  the  flanged  parts,  and  is  lined  with  fire-brick, 
or,  more  often,  tamped  gannister,  cemented  with  clay.  In  the  best  ar- 
ranged plants  the  copper  is  run  direct  from  the  cupola  well  of  the  melting 
furnace  into  the  converters,  thus  saving  loss  of  heat.  A  blast  of  five  to 
fifteen  pounds  per  square  inch,  furnished  by  an  air  compressor,  is  then  blown 
through  the  molten  charge,  the  converter  blowing  off  into  hoods  that  con- 
nect with  flues  running  to  the  dust  chamber.  The  number  and  size  of  the 
tuyeres  through  which  the  blast  enters  the  retort  vary  with  the  style  and 
size  of  the  converter,  which  is  mounted  on  trunnions,  and  provided  with 
mechanical  power  for  tilting.  More  or  less  copper,  volatilized  by  the  blast, 
is  driven  off,  but  saved  in  the  dust-chambers,  and  resmelted  as  flue  dust. 
In  the  best  practice  ten  to  fifteen-ton  converters  handle  full  chaiiges  and 
turn  out  finished  blister  copper  of  better  than  99  per  cent.,  in  one  to  one  and 
a  quarter  hours. 

Pyritic  smelting  is  a  process  of  reduction  in  which  the  sulphur  in  the 
ore,  itself  a  valuable  fuel,  is  made  to  work  its  own  destruction.  In  ordi- 
nary smelting  practice  the  sulphur  must  be  driven  off,  with  great  labor  and 
trouble,  through  the  employment  of  carbonaceous  fuel.  This  process  is, 
of  course,  adapted  solely  to  sulphide  ores,  and  apparently  to  only  a  portion 
of  these,  as  sufficient  silica  is  required  to  hold  the  iron  in  slag.  Whether 
silicious  ores  might  not  be  added  to  sulphides  deficient  in  silica  is  a  matter 
for  experiment.  In  practice  it  is  usually  found  advisable  to  use  a  little 
coke  to  start  the  process  of  combustion,  but  this  merely  serves  as  kindling, 
the  real  fuel  being  the  sulphur  in  the  ore  itself,  which  unites  with  oxygen 
entering  the  furnace  and  passes  off  as  sulphurous  fumes,  the  iron  in  the 
ore  also  being  partially  oxidized  at  the  same  time.  Sulphide  ores  occa- 
sionally require  the  addition  of  oxide  ores  to  serve  as  a  fluxing  agent.  The 
first  cost  of  a  pyritic  smelting  plant  is  less  than  that  of  an  ordinary  smelter 
of  the  common  type,  and,  as  fuel  is  the  greatest  single  item  of  cost  in  the  oper- 
ation of  a  copper  smelter,  the  cost  of  operation  is  materially  lower  in  pyritic 
smelting  than  with  any  other  process.  The  cost  of  calcining  is  saved,  and  the 
fuel  bill  is  reduced  from  60  to  90  per  cent.  The  atmosphere  is  neutral,  and 
impurities  are  eliminated  more  readily  than  in  other  smelting.  It 
seems  the  coming  process  for  such  ores  as  it  is  adapted  to,  but  it  must  not 
be  thought,  from  the  manifest  advantages  of  the  system,  that  it  will  do 
for  all  sulphide  ore  properties.  Its  adoption  should  not  be  decided  on  in 
the  case  of  a  new  mine  until  the  best  expert  adxice  has  been  had,  and  care- 
ful consideration  given  to  every  possible  factor  in  the  case. 

Pyritic  furnaces  are  charged  in  two  ways.  In  layer  charging  the  raw 
crushed  ore  is  intimately  blended  with  a  small  proportion  of  coke,  and  fed 
into  the  top  of  the  furnace,  there  being  gradual  heating  until  the  ignition 
of  the  entire  mass.  A  low-pressure  blast  is  used,  resulting  in  partially 
roasting  the  ore  before  it  reaches  the  smelting  point.  In  column  charging 
the  raw  crushed  ore  is  fed  into  the  smelting  zone  of  the  furnace,  and  a  strong 
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hot-blast  aids  in  the  process,  exercising  a  b^secxnerizing  effect. 
properly  operated  a  furnace  worked  with  a  cohunn  chaigiog  fXTcs  icaxte  of 
good  grade,  with  exceptionally  clean  slags,  has  a  laige  capacity  and  eSecU  a 
big  saving  in  fuel. 

The  scoria,  or  worthless  waste  material  from  a  ameher.  aceizmaiaKs 
in  large  quantities,  and  its  di^K>sal  is  a  matter  of  importance.  Vanoiu  jJi^i 
are  in  use  for  handling  and  disposing  of  the  slag$.  The  amplest  is  to  Ik 
it  nm  outside  and  care  for  itself,  but  this  if  possible  oohr  where  thert  is  a 
sharp  incline  and  plenty  of  waste  room,  conditions  afQaDy  t*^fc"'"f  TW 
cheapest  plan  is,  probably,  to  granulate  the  >lag.  This  is  done  by  nznaox^ 
the  molten  slag  into  a  trough  conveying  a  stream  oi  ranniog  wnxer.  Tht 
slag  granulates  instantly  and  is  washed  away  by  the  water,  and  defioated 
by  gravity  at  whatever  point  desired.  It  may  also  be  taken  oot  in  iiag- 
pots,  by  hand,  horse  or  mechanical  power,  or  may  be  run  oat  in  g'itun, 
while  liquid.  One  valuable  use  of  this  material  i<  the  »"*^"g  of  d^  brick, 
which,  while  not  suited  to  general  use,  are  frequently  availafaKe  aboot  a 
amelter.  The  chemical  composition  and  physical  properties  of  slag  tut 
greatly,  according  to  the  nature  of  the  ores  and  fluxes  u««d  in  the  fmriUr 
charges,  but  most  slags  are  rich  in  iron  and  silica,  and  make  exceHect  briek  for 
certain  rough  uses.  Whether  cement  might  be  made  from  copper  slags 
is  undetermined.  The  Illinois  Steel  Company  makes  an  excellent  eeme&t 
from  its  iron  slags,  but  the  excess  of  iron  in  copper  slag^  might  impair  the 
letting  qualities  of  a  cement  made  therefrom. 

The  hydro-metallurgy  of  copper  is  a  special  branch  of  the  art.  and 
one  which  has  reached  its  highest  development  on  the  Iberian  pen:n«<ila. 
where  its  use  has  resulted  in  the  development  of  several  very  lan^  mixM?^. 
which,  without  its  aid,  could  not  be  worked  at  a  profit.  The  use  of  leach- 
ing processes  implies  a  final  blowing  up  of  the  product  in  a  blatBt  furnace, 
but  in  the  main  the  work  is  accomplished  by  heap-roasting,  kacfaicg  and 
cementation,  in  the  case  of  sulphide  ores.  Lixiviation  is  especially  adapted 
to  sulphide  ores  of  low  grade,  but  it  is  not  every  low  grade  ore  that  can  l^ 
handled  advantageously  by  leaching,  as  it  is  not  adapted  to  om  containing 
considerable  quantities  of  the  ferrous  oxide,  manganese  or  linie.  The  lea&er 
oxides  and  disseminated  sulphides  ha\'ing  quartz  gangues  are  especiaOy 
suited  to  lixiviation.  The  great  disadvantage  of  the  process  is  that  it  vt 
very  slow,  and  locks  up  enormous  quantities  of  ore.  which  means  a  heavy 
investment  in  unavailable  ores  and  partly  finished  products,  at  all  times. 
The  leaching  processes  vary,  according  to  the  nature  of  the  orw,  and 
in  minor  details,  but  may  be  broadly  divided  into  three  groups,  one  for  oxi<kr 
ores,  one  for  sulphides,  and  one  for  sulphates,  the  latter  receiving  the  saoifr 
treatment  whether  produced  naturally  or  artificially.  In  the  cawt  of  fM 
copper  openings,  the  waters  percolating  through  the  sulphide  on^  graduaiiy 
leach  out  the  metal,  which  is  carried  in  solution  as  sulphate  of  copper,  ar«d 
can  be  easily  precipitated  upon  scrap  iron.  The  mines  of  the  .Sierra  Hor»T«a, 
in  Spain  and  Portugal,  have  been  worked  intermittently  for  at  lea^t  ihnt 
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thousand  years,  and  immense  piles  of  low-grade  sulphide  ores  and  refun 
have  accumulated.  As  these  weathered,  the  natural  lixiviation  was  per- 
fected, and  all  that  is  needed  to  save  the  copper  is  to  deposit  scrap  iioa  ih 
the  path  of  the  leach  water.  Upon  the  iron  the  red  metal  is  deposited, 
while  the  iron  is  gradually  consumed,  and  turned  into  copperas  by  the  frae 
sulphuric  acid  set  free  from  the  leach-water.  The  process  of  securing  copper 
from  sulphate  solutions  is  now  used  at  many  old  mines,  resulting  in  small 
annual  production,  and  is  employed  in  certain  districts  for  saving  copper 
from  water  pumped  out  of  the  mines. 

The  process  of  natural  cementation  is  well  exemplified  at  the  San  Do- 
mingos  mine,  Portugal.  The  low-grade  sulphide  ore  is  cobbed  to  three 
or  four-inch  size,  and  piled  in  immense  heaps,  15  to  40  feet  in  height,  whidi 
are  provided  with  valleys  for  drainage,  with  brick  chimneys  at  intervals. 
Pipes  are  laid  over  the  surface  of  the  heap,  and  water  applied  copiously 
at  intervals.  The  water  draining  out  of  the  heap  is  collected  in  sluioeSi 
and  the  metal  carried  in  solution  as  copper  sulphate  is  precipitated  in  metallic 
form  on  scrap  iron.  Such  heaps  may  contain  a  million  tons  of  ore,  and  re- 
quire eight  or  ten  years  for  leaching. 

What  is  called  artificial  cementation  is  best  exemplified  at  the  Rio  Tinto 
mine,  in  Spain.  Broken  ore  is  piled  in  roast-heaps,  called  teleras,  in  quan- 
tities of  1,000  to  1,500  tons  to  the  heap,  the  ore  ranging  from  one  and  a  half 
to  two  per  cent,  in  copper.  The  heaps  are  fired,  burning  slowly  for  three 
to  six  months,  after  which  the  ore,  then  thoroughly  and  uniformly  roasted, 
is  placed  in  cement  tanks  which  are  some  five  feet  deep  by  one  hundred  feet 
long,  and  thirty-five  feet  wide,  and  provided  with  false  bottoms  of  square 
timber.  The  ore  is  then  leached,  the  leach  water  running  into  settling  tanks, 
where  the  copper  is  precipitated  on  pig  iron.  There  are  five  or  six  suc- 
cessive leachings,  after  which  the  leached  ore  is  taken  out,  piled  in  heaps 
called  terreros,  and  weathered  again,  for  releaching.  Some  idea  of  the  im- 
mensity of  the  scale  on  which  the  Rio  Tinto  is  operated  may  be  gained  from 
the  fact  that  the  mine  has  about  seven  million  tons  of  low-grade  ore  in  terre- 
ros at  the  present  time. 

Copper  sulphide  ores  are  converted  into  sulphates  in  three  ways.  The 
first  of  these  is  by  weathering,  which  induces  a  process  of  natural  decom- 
position, as  instanced  in  the  case  of  the  San  Domingos,  previously  cited. 
The  second  method  is  that  of  slow-roasting,  as  just  cited  in  the  case  of  the 
Rio  Tinto.  The  third  system,  which  is  employed  at  the  Rio  Tinto,  and 
other  mines,  consists  of  roasting  copper  sulphides  with  ferrous  sulphate, 
which  converts  the  bulk  of  the  product  into  copper  sulphate.  Sulphate 
of  iron  is  freely  produced  in  the  cementation  of  copper,  hence  is  readily 
available  at  small  cost,  at  the  Rio  Tinto  and  other  mines  producing  cement 
copper,  in  addition  to  which  there  is  an  immense  supply  of  ferrous  sulphate 
(copperas)  produced  in  the  weathering  process  preliminary  to  cementation, 
as  the  Rio  Tinto  and  other  Huelva  ores  are  chalcopyrite,  which  is  a  com- 
pound sulphide  of  copper  and  iron.     In  the  chemical  reactions  attendant 
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iq)on  weftthering,  large  quantities  of  ferrous  sulphate  are  prodoTKL  and 
this,  after  further  oxidation,  reacts  to  free  sulphuric  acid  and  banc  iron  saho, 
the  free  sulphuric  acid  attacking  the  copper  and  changing  it  into  copper 
sulphate,  which  is  held  in  solution  and  may  be  made  into  crude  commefcial 
foim  b>'  evaporation  of  the  water,  or  precipitated  in  the  form  of  cement 
copper,  as  is  desired. 

Copper  sulphides  may  also  be  converted  into  chlorides  by  two  proce«e». 
both  of  which  are  ui<ed  in  the  Hispano-Portugu^se  cupriferoa*  Seld?.  In 
the  first  of  these  proces^^s  the  sulphide  copper  oress  are  treated  with  feiric 
chloride,  or  with  ferrous  chloride  and  hydrochloric  arid.  Deeompoataoo 
u  hastened  by  saturating  the  ores  under  treatment  with  calriom  clik>ri<le 
(chloride  of  lime),  or  sodium  chloride  (common  salt).  The  second  proces, 
which  is  quicker,  and  also  gives  closer  extraction,  though  the  cost  of  treat- 
ment is  higher,  consists  of  roasting  the  raw  sulphide  ores  with  a  liberal  addi- 
tion of  salt.  This  is  known  as  the  dry  chloniration  proces*.  and  U  in  ex- 
tensive use  at  the  Rio  Tinto,  where  the  ores  receive  an  addition  of  about 
one  and  three-fourths  per  cent,  common  salt,  and  the  mixture  is  roasted  in 
teleras.  The  chlorurized  ore  is  then  leached  in  vat«.  as  already  described. 
•od  the  residuiun  is  placed  in  terreros  for  further  weathering  and  nltmatdy 
a  second  leaching.  A  modification  of  this  process  is  in  use  at  Natrona. 
near  Pittsburg,  where  residues  of  Spanish  pyrites  used  in  the  manufacture 
of  acid  are  treated  by  what  is  practically  the  same  process,  though  con- 
ducted somewhat  more  expeditiously  and  expensively.  The  proceas  ia 
also  in  use  at  several  Canadian  and  American  points,  on  a  small  scale. 

The  Doetsch  leaching  process  is  not  in  present  use,  thoorii  once  em- 
ployed exten-sively  at  the  Rio  Tinto.  This  system  provides  for  the  treat- 
ment of  raw  sulphide  ores,  which  are  mixed  dry  with  about  one-half  per 
cent,  of  ferrous  sulphate  and  salt.  The  ore  is  broken  to  half-inch  siie.  and 
with  the  ferrous  sulphate  and  salt  is  built  up  into  large  hei^ks  having  cfaan- 
nela  and  chimneys  for  ventilation.  In  about  two  3rears  the  weathering 
is  completed,  and  the  copper  held  in  solution  in  the  leach  water,  amoonting 
to  about  80  per  cent,  of  the  assay  value,  is  precipitated  on  iron. 

The  eariier  wet  process  of  Langmade  was  improved  by  Hendenon  in 
1860,  and  remains,  with  slight  modificatioas,  in  quite  extensi^-e  use.  It  is 
designed  for  the  extraction  of  copper  from  the  cinders  of  cuprifeioas  iron- 
copper  pyrites  remaining  after  the  extraction  of  the  sulphur  o^cd  for  tb? 
manufacture  of  sulphuric  acid. 

The  Himt  &,  Douglass  process  Ls  an  improvement  upon  the  Doeiwh 
leaching  process,  and  while  based  upon  the  .^iame  general  plan,  i«  a  modifiea: 
tion  better  adapting  the  s^-i^tem  to  the  economical  work  that  U  now  n«e*- 
.*iary  for  the  earning  of  profits  in  the  copper  trade. 

The  cement  copper  resulting  from  the  precipitation  of  copper  from 
cuprous  siJphate  solutions  upon  scrap  iron  is  a  very  impure  mixture  of 
metallic  copper  with  iron,  antimony,  arsenic,  «ilica,  etc.,  and  it  waefasd  be- 
fore reduction  to  blister  copper  in  bla^t  furnaces. 

The  principle  of  electrolysis,  or  the  partii^  of  metab  and  the  ! 


THE  COPPER  HANDBOOK 


sttion  of  one  of  them  by  the  aid  of  a  coDtinuous  electric  cmrent,  was 
covered  by  Faraday  in  1839,  but  was  not  applied  practically  to  copper 
ing  until  1881,  when  the  Balbach  smelting  works  at  Newark,  New  JcrseyJ 
put  in  a  small  electrolytic  plant,     De^-^pitc  the  obstacles  met  mth  at  the 
the  process  pave  such  promise  of  success  in  Ihe  perfect  separation  of  co] 
and  its  allied  metals  that  its  jntrodu(!tton  was  rapid.     The  process  wta 
pruved  speedily »  and  three  years  after  its  first  use  in  tlie  United  State*  eli 
trolytic  plants  wt«re  in  operatinn  in  Wales,  England,  France  and  Germany^ 
For  the  rt*fining  of  blister  copper  it  has  no  com|M^titor,  and  is  now  the  che^] 
&s  well  a'5  the  most  thorough  process  for  the  rt^fmiug  of  all  rough  coppers.' 

The  process  of  electrolytic  refining,  producing  copper  of  that   name^ 
IS  a  step  in  advance  of  the  old  methods  that  produced  eopp<*r  of  merchan 
ble  grades,  though  containing  considerable  impurities,  of  which  gold  am 
silver,  especially  the  latter,  were  the  principal.     It  Ijcing  e\ident  that  tj 
precious  metals  did  not  add  to  the  value  f.i(  the  capp*T,  but  were  themselvt 
of  great  value  if  it  wen*  possible  to  separati*  them  fmm  the  copper,  vamot 
plans  for  parting  the  metals  were  tried,  but  none  uf  thein  were  completely 
miccessfiil  until  the  f>erfection  of  the  system  of  electrolytic  refining. 

There  are  two  principal  systems  of  electrol^'tic  refining,  with  a  varietyj 
of  modifirations  of  each.  These  are  known  as  the  series  and  multiple  systems^ 
The  fornu^r  has  electrodes  in  series  and  tanks  in  series,  or,  more  frequently, 
in  multiple  series.  The  multiple  system  has  electrodes  in  parallel  arcs,  with 
tanks  in  series.  The  series  systtun  reqnireis  a  much  greater  electromotive 
force  than  the  multiple  plan,  and  the  latter  is  in  more  general  use.  Then 
are  a  dozen  elfTtroIytic  refineriejd  in  the  Uniltid  States,  and  no  two  of  them, 
are  built  or  conducted  on  exactly  the  same  plan,  though  the  main  feat^ 
of  the  work  are  similar,  the  modifications  being  principally  in  the  minor  de- 
tails. The  ftucccBs  of  the  entire  s^ystem  hinges  upon  the  fact  that  under 
electrolytic  action  metals  are  dissolved  at  the  negative  pole  of  a  battery, 
and  redep>osited  at  the  positive  pole,  when  free  circulation  is  permitted 
in  a  favorable  solution.  Varying  electric  currents  give  varying  efifectSi 
and  some  metals  pass  over  sooner  than  others,  copper  being  one  of  the  first 
to  go  over.  As  the  unrefined  copper  contains  a  variety  of  metals  in  most 
cases,  it  is  important  that  the  electrical  current  be  so  Regulated  that  none 
of  the  other  metals  ptiss  over  at  the  same  time  as  the  copper,  or  the  object 
of  the  work  is  defeated.  Not  only  must  the  current  be  carefully  regulated, 
but  the  nature  and  circulation  of  the  electrolyte  are  of  prime  importance, 
in  securing  thorough  and  economical  practice, 

Cbnnertions  between  dynamos  and  tanks  are  made  of  high-conduc- 
tivity copper,  necessarily  of  large  sissc  to  carrj*  the  hea\'y*  current  used,  and 
of  varying  forms  in  cross-section.  The  tanks  may  be  of  wtx»d  or  slate.  The 
wooden  tanks  are  ut^ually  lined  with  tejid,  tarred  felt,  or  asphalt,  lead  being 
preferable.  These  tanks  usually  have  their  tops  about  flush  with  the  floor,  M 
to  permit  ea.sier  handling  of  material,  and  are  terraced  in  scries,  thus  pro  V 
viding  for  a  natural  circidation  of  the  electrolyte^,  which  is  pumped  into 
the  upper  tanks,  and  flows  thence,  by  gravity,  into  the  other  tanks  of  the 
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series.  Overhead  trolleys,  running  along  the  galleries  and  aisles  between 
the  tanks,  pro\'ide  expeditious  means  for  bringing  in  the  anodes  and  tak- 
ing out  cathodes,  which,  in  a  large  plant,  are  constantly  being  added  and 
withdrawn,  although  the  making  of  a  single  cathode  requires  several  weeks. 
The  anode  bars  are  cast  from  blister  copper,  usually  running  from  98  to 
99.5  per  cent.  pure.  These  may  be  made  at  the  smelter,  or  cast  at  the  re- 
finery from  blister  copper  melted  in  a  cupola  furnace  kept  running  for  the 
purpose.  Anodes  are  cast  in  a  variety  of  forms,  but  more  commonly  are 
thin  plates  with  projecting  lugs  that  rest  on  the  top  of  the  sides  of  the  tanks, 
one  lug  resting  on  the  electrical  conductor,  while  the  other  is  insulated. 

The  composition  of  the  electrolyte  varies  at  the  different  plants,  con- 
taining from  5  to  6  part«  of  sulphuric  acid,  15  to  20  parts  of  bluestone  and 
75  to  80  parts  clean  water.  The  average  composition  is  16  to  18  parts  blue- 
stone,  and  6  parts  of  acid.  The  heating  of  the  electrolyte  promotes  the 
process  of  decomposition  and  upbuilding,  and  produces  a  smoother  depo- 
sition of  copper  on  the  cathode. 

The  cathode  plates  are  made  of  strips  of  rolled  copper  about  one-quarter 
mch  in  thickness,  and  of  varying  sises  and  forms.  These  are  made  from 
copper  sheets,  then  oiled  and  coated  with  fine  graphite,  to  assist  in  elec- 
trical deposition.  The  process  of  refining  is  necessarily  continuous,  to  secure 
the  best  results  metallurgically  and  financially,  but  from  two  to  four  weeks 
is  the  average  time  required  in  making  an  average  cathode.  Including  the 
time  requirfKi  in  remelting  and  in  various  other  uses,  it  may  be  said  that 
five  to  six  weeks  time  is  required  for  the  making  of  finished  cathodes  from 
the  rough  copper  received,  though  a  much  shorter  time  may  suffice  in  some 
pUnts,  under  exceptionally  favorable  circmnstances.  The  rate  of  progress 
seeured  depends  quite  largely  upon  the  purity  or  impurity  of  the  anodes, 
the  process  of  electrolysis  being  greatly  facilitated  and  cheapened  by  com- 
paratively pure  anodes. 

As  the  anodes  are  torn  down  and  the  cathodes  built  up  under  the 
steady  effect  of  the  powerful  electric  current,  the  pure  copper,  with  minute 
traces  of  the  impurities  present  in  the  anode,  is  carried  over  to  the  positive 
pole.  The  great  bulk  of  impurities  in  the  anode  are  precipitated  to  the 
bottom  of  the  tank,  as, sludge,  or  slimes.  A  certain  infinitesimal  amount 
of  the  impurities  present  in  the  anode  will  find  their  way  into  the  cathode, 
bat  not  to  sufficient  extent  to  injure  the  product  for  any  commercial  use. 
If  more  than  traces  of  the  impurities  are  carried  over,  it  is  because  the  elec- 
trolyte has  become  foul,  or  the  current  is  wrong,  or  there  has  been  serious 
carelessness  somewhere.  The  chemist  at  an  electrol3rtic  refinery  earns  his 
full  salary,  for  he  must  be  working  every  minute  he  is  on  duty,  as  frequent 
Assays  of  anodes  and  cathodes,  and  at  least  tri-weekly  determinations  of 
'  the  electrolyte  are  required.  There  are  local  aberrations  peculiar  to  the 
process  which  are  liable  to  affect  any  or  every  tank,  and  even  individual 
anodes,  requiring  constant  watchfulness  from  superintendent,  electrician 
and  chemist.  The  sludge  precipitated  to  the  bottom  of  the  tank  may  form 
a  conducting  plate,  giving  rise  to  short-circuiting,  and  should  be  removed 
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before  large  accumulations  occur.  Wlien  the  electrolyte  becomes  too  foul 
for  proper  use,  it  Is  purified,  brought  up  to  the  proper  standard,  and  pumped 
back  into  use  again.  The  slimes  at  the  bottoms  of  the  tanks  are  siphoned 
or  bailed  out,  taken  to  the  slime  tank,  and  copper  scraps  picked  out  by 
hand,  after  which  the  copper  remaining  therein  is  dissolved  out  by  a  solu* 
tion  of  two  to  three  parts  66  degree  sulphuric  acid  with  one  part  water. 
The  remainder  of  the  precipitate,  which  may  contain  gold,  silver,  tin,  lead, 
zinc,  antimony,  bismuth,  etc.,  is  iivashed,  dried,  mixed  with  soda-ash  and 
then  smelted  down  to  base  bullion,  from  which  the  gold  and  silver  are  parted 
in  the  usual  manner. 

The  electrolytic  refining  of  copper  has  been  greatly  improved  during 
the  past  decade,  and  is  now  in  very  general  use.  In  1892  the  output  of  dee- 
trolytic  copper  was  about  25,000  tons.  Three  years  later  it  was  87^000  imm, 
while  in  1898  the  output  was  estimated  at  157,000  tons,  and  for  1902  was 
probably  nearly  250,000  tons — a  gain  of  ten-fold  in  ten  years.  The  procMi 
is  in  such  general  use  because  it  serv^es  a  two-fold  purpose,  saving  the  gold 
and  silver  values  which  had  been  partially  or  wholly  lost  before  its  adoption, 
while  also  producing  a  product  of  uniformly  high  grade.  Although  Lake 
copper  is  best  suited  for  certain  uses,  and  there  are  other  excellent  brands 
not  produced  electrolytically,  the  fact  remains  that  electrolytic  oopper  is 
now  the  standard  of  the  world,  and  bids  fair  to  remain  such  until  something 
akin  to  a  revolution  in  metallurgy  shall  give  us  a  refining  process  better  or 
cheaper.  The  cost  of  refining  a  ton  of  crude  copper  by  electrolysis  varies 
greatly,  ranging  from  about  $10  up  to  probably  neariy  $25,  with  $12  to 
$14  as  the  average  figures.  Unlike  smelting,  which  can  usually  best  be 
done  near  the  mine  to  save  excessive  freight  charges  on  worthless  material, 
electrolytic  n^fining  is  performed  in  most  cases  nearer  the  consumer  than 
the  producer.  The  extra  freight  paid  on  the  very  small  percentage  of  int- 
purities  in  blister  copper  is  so  very  small  a  fraction  of  the  total  transporta- 
tion charge  that  this  loss  is  more  than  offset  by  the  sdvantages  offered 
by  the  cheaper  labor,  cheaper  fuel,  and  better  transportation  facilities  that 
are  found  along  the  Atlantic  seaboard  in  the  United  States,  where  a  consider* 
able  amount  of  foreign  copper  is  refined,  as  well  as  the  bulk  of  the  domestic 
production. 

The  possibility  of  electric  smelting  has  long  excited  the  interest  of  sd* 
entists  and  practical  metallurgists.  Various  laboratory  experiments  have 
resulted  well,  but  it  is  not  a  matter  of  record  that  any  electric  furnace  is 
in  successful  commercial  operation.  Claims  have  recently  been  made  that 
refined  copper  can  be  produced  direct  from  mattes,  or  even  from  ore,  by 
electrolysis.    These  claims  remain  to  be  demonstrated. 
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CHAPTER  V, 


The  Uses  of  Copper. 


^" 


Tbc  thit'e  indispensable  nietals  of  I  he  present  age  are  iroa,  copper  and 

.  The  loss  of  tin,  nickel;  lead  and  aluminum  would  be  a  severe  blow  and 
rk  great  hardship,  and  even  were  we  to  be  deprived  of  such  apparently  in- 
tlgnificant  raetaJa  as  antimony,  cobalt,  manganese  and  platinum,  the  in- 
dustrial world  would  suffer  a  loss  that  would  untail  Vi'iy  diaaatrous  conse- 
quences. The  taking  away  of  gold  and  silver,  and  that  useful  thief-taker, 
UMtrcury,  which  catches  must  of  the  world's  gold  supply,  would  reduce  the 
globe's  finances  to  chaos.  Iron  and  copper,  however,  are  the  main  pillars 
of  the  metallic  structure,  while  zinc,  in  addition  to  many  otber  virtues, 
posKflses  the  unique  quality  of  being  the  only  electrically  negative  metal, 
and  without  it,  copper,  for  electrical  purposes,  would  be  like  a  "  pair  "  of 
•cisBors  with  but  one  blade. 

The  uses  of  copper  are  many,  and  great  industries  are  dependent  upon 
this  metal,  which  afforda  direct  employment  to  ftome  hundreds  of  thousands 
of  persons,  mostly  skillt'd  workman,  ajid  annually  adds  something  like 
five  hundreds  of  milliona  of  dollars  to  the  wealth  of  the  world.  The  »Stone 
Ages  of  humanity  were  followed  by  the  Bronxe  Age,  in  which  copper  and 
were  the  only  metals  used,  unless  the  wearing  of  a  few  gold  and  sliver 
trinkets  could  be  said  to  Cistablish  the  uae  of  those  metals.  The  Age  of  Iron 
followed  that  of  Bronze,  and  the  Steel  Age  of  the  latter  haif  of  tbe  Nineteenth 
century  is  but  a  later  and  higher  development  of  the  Iron  Age,  just  as  the 
polished  stone  weapons  of  the  Neolithic  Age  of  ethnologists  indicate  a  period 
of  adaptation  and  improvement  upon  the  cruder  weapons  and  implements 
of  an  earlier  day.  While  iron  and  steel  are  not  only  holding  their  own, 
but  gaining  ground  in  phenomenal  strides,  another  metal  has  arisen  to  claim 
at  least  a  portion  of  the  honors  of  Twentieth  centurj' civilization,  and  copper 

the  foundation  of  the  Electric  Age,  just  as  it  was  the  fundamental  metal 

the  Age  of  Bronze,  some  milleniums  ago. 
Of  the  many  uses  of  copper,  electricity  is  easily  the  most  important. 
From  a  plaything  for  philos^iphers,  in  the  times  of  Franklin  and  Volta,  elec- 
tricity has  become  one  of  the  prime  factors  of  tht^  life  of  thf!  prcjsent  day, 
and,  unless  all  si^ns  fail»  the  uses  that  we  consider  multifarious, and  the  in- 
stallations that  we  deem  immense,  are  but  the  precursors  of  yet  better  and 
greater  things,  of  which  we  may  sometimes  dream,  and  from  which  unsubstan- 
tial fabric  the  flash  of  Genius  and  the  fires  of  Labor  %ill  bring  forth  the  perfect 
fruit,  for  the  use  of  generations  yet  unborn,     A  full  enumeration  of  the  elec- 
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i 
trical  uses  of  copper  would  require  a  volume,  rather  than  a  few  paragraphB  kip 
a  sin^  chapter.  The  metal  is  an  integral  factor  in  all  electrical  inatallationi^ 
and  for  the  transmission  of  power,  light  and  telegraphic  or  telephonic  impil«^ 
is  a  neeessity.  The  iron  wires  of  pioneer  telegraph  and  telephone  lines  an^ 
rapidly  giving  way  to  copper  strands.  Iron  is  low  in  electrical  conduotivifyi^ 
making  it  an  inefficient  and  costly  medium  for  transmission.  It  is  also  sub^ 
ject  to  rust,  and  its  lack  of  the  ductility  which  is  such  a  prominent  chsiactcnr 
istic  of  copper,  causes  iron  wires  to  break  from  winds  and  sleets  that  wooUt 
not  injure  lines  of  copper.  Iron  telegraph  and  telephone  wires  are  stOl  imbC 
to  a  much  larger  extent  than  generally  imagined,  owing  to  the  cheap  uaHUk 
outlay,  but  the  cost  of  maintenance  and  repairs  renders  it  certain  that  i 
must  give  way,  sooner  or  later,  at  all  points,  to  copper. 

The  electric  light  was  the  luxury-  of  great  cities  two  decades  ago; 
is  the  necessity  of  every  progressive  village  of  so  many  as  a  thousand  i 
But  a  quarter  century  gone,  telephones  were  a  scientific  toy  to  the  enl(|^' 
ened,  and  something  uncanny  and  dangerous  to  the  ignorant.  Today  a  nel* 
work  of  wires  stretches  across  the  American  Continent,  and  Stockholm,  opOB^ 
the  banks  of  the  Malar,  has  one  'phone  for  every  family  of  its  population.  Tte 
business  man  at  his  desk  talks  with  his  broker  a  thousand  miles  away.  Tkm 
Calumet  &  Hecia  copper  mine,  one  of  the  world's  greatest  properties,  has  %Ar 
ephones  nearly  a  mile  below  the  earth's  surface.  Timbuctoo  shall  have  thsM 
too,  before  the  century's  past,  and  to  the  pole  that's  now  our  goal,  welht^ 
ephone  at  last. 

Only  fifteen  years  ago  the  electric  railway  was  looked  upon  by  conserva- 
tive persons  as  a  trumpery  sort  of  experiment,  scarcely  able  to  deprive  the 
long-eared,  mule  of  his  appointed  mission  as  motive  power  for  the  Amerioaa 
street-car  system.  But  where  is  the  mule  to-day?  His  bones  lie  whittling 
upon  the  veldt  of  South  Africa — Britbh  South  Africa  now — ^and  the  strael 
cars  know  him  no  more. 

Electric  heating  is  yet  an  experiment,  but  its  day  will  come.  Elecirid)y 
must  play  a  more  and  more  important  part  in  the  world's  manufactures,  both  as 
a  motive  power  and  a  reducing  agent.  In  the  happy  days  of  the  future  the 
struggle  of  coal  barons  with  rebellious  workmen  will  no  longer  distract  a  pub* 
lie  desirous  of  fuel  for  hearth  and  workshop.  .In  fifty  years,  or  less,  the  oim- 
ers  of  the  waterfalls  will  be  the  men  on  whose  devoted  heads  the  vials  of  wrath 
will  be  poured  out,  for  they  w^ill  furnish  the  heat  and  power,  and  will  rei^)  the 
reward  of  great  riches,  with  corresponding  unpopularity.  Great  as  has  been 
the  electrical  development  of  the  past  two  decades— and  it  really  began  in  earnr 
est  only  a  quarter  of  a  century  ago — the  future  assuredly  will  discount  the 
past.  Power,  heat  and  light  that  can  be  summoned  by  the  turning  of  a  switch, 
or  the  pressing  of  a  button,  \dll,  of  a  certainty,  displace  the  power  that  comes 
from  laborious  stoking ;  the  heat  that  comes  with  delay,  and  much  soot  and 
smell,  and  leaves  ashes  behind;  and  the  light  that  comes  of  striking  many 
matches,  and  with  the  effusion  of  kerosene  that  is  odoriferous.  Mectric  power 
is  already  the  cheapest  form  of  energy-,  where  waterfalls  are  used.  EHectric 
light  b  growing  both  better  and  cheaper.     Electric  heat,  while  dear  for  ordi- 
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wy  use,  at  present,  will  become  cheaper.     The  use  of  electricity  for  power, 
keat  and  light  must  become  well-nigh  universal,  in  time. 

Next  to  its  electrical  uses,  copper  is  most  extensively  employed  in  engi- 
^  ■Bering;  every  modem  engine  has  brass  oil-cups;  brass  and  copper  tubing 
ii  Vied  in  many  boilers ;  brass,  gun-metal,  bronze  and  composition^copper 
hearings  are  a  necessity.  Copper  and  brass  boiler  tubes  are^used  in  loco- 
wtives  and  other  high  type  boilers,  having  ability  to  withstand  enormous 
ynesures,  and  being  excellent  conductors  of  heat.  Copper  tubes  are  used  al- 
Bost  exclusively  in  marine  condensers.  Until  the  era  of  iron  vessels,  prudent 
flhi|H)wnerB  sheathed  the  hulls  of  their  craft  with  copper,  which  kept  the  bot- 
toms clean.  Within  the  past  few  years  thb  practice  has  been  renewed,  with 
■odem  steel  steamers,  on  which  it  is  necessary  to  plank  over  the  hull  below  the 
water  line,  in  order  to  give  a  backing  for  the  riveting  on  of  the  copper  sheets. 
Ibe  loss  in  speed,  and  consequent  loss  in  time  and  fuel,  brought  about  by  bar- 
laefes  gathering  on  iron  and  steel  bottoms,  is  very  great,  and  the  cost  of  dry- 
doddng  and  scraping,  with  loss  of  time  entailed  thereby,  is  probably  con- 
iderably  greater  than  the  expense  of  wood-sheathing  and  coppering  iron  and 
lied  vessels  below  the  water  line.  Eventually  some  method  will  be  devised 
for  the  plating  of  copper  directly  on  the  steel  bottoms  of  the  boats. 

Copper  is  used  extensively  in  architecture,  as  roofing  for  buildings,  either 
in  sheets  or  tile  form,  and  in  cornices.     For  the  latter  use  copper  is  consid- 
eahly  more  costly  than  galvanised  iron,  but  its  freedom  from  corrosion, 
and  its  rich  appearance  without  painting,  render  it  desirable  for  ornamental 
eomioe  work  on  the  better  class  of  buildings.     Bronse  gates  and  doors  for 
duuches  and  public  buildings  are  highly  ornamental,  and  the  most  desir- 
able that  can  be  made.     Bronze  grille  work  is  frequently  used,  and  its  rich- 
oeflB  and  permanence  cause  it  to  be  regarded  favorably.     In  builders'  hard- 
wire, brass,  bronze  and  copper  locks,  knobs,  escutcheons,  butts,  bolts,  catches 
and  drawer  pulls  are  in  steadily  increasing  favor  and  use,  and  from  the  su- 
perior durability  and  appearance  of  copper  and  its  alloys,  will  contin,ue  to  dis- 
place iron  in  a  greater  ratio,  as  the  nations  increase  in  wealth  and  the  stand- 
ard of  living  is  raised.     Brass  rods  for  portieres,  curtains  and  stair  carpets  are 
b  favor.      Brass  pipes  and  faucets,  usually  nickeled,  are  used  in  the  best 
plumbing,  for  bathrooms  and  lavatories,  on  land  and  sea,  and  in  railroad 
deeping-cars.     Extensive  use  is  now  made  of  brass  rods  in  devices  for  win- 
dow displays  and  in  various  mechanisms  for  exhibiting  goods,  in  retail  busi- 
ness places. 

The  domestic  uses  of  copper  and  brass  are  varied.  Brass  beds  and  fur- 
niture attract  by  their  cleimliness,  beauty  and  durability.  Brass  or  cop- 
per lamps,  for  kerosene  oil,  are  more  durable  and  ornamental  than  those 
of  glass  and  other  materials,  and  also  far  safer.  The  consumption  of  high 
grade  brass  piping  and  castings,  for  gasoliers  and  electroliers,  is  enormous, 
and  constantly  increasing,  displacing  the  crude  iron  pipes  and  castings  of  the 
preceding  generation.  In  the  kitchen  the  brazen  kettles  of  earlier  days  are 
losing  ground.  There  is  no  material  better  fitted  for  cooking,  when  carefully 
cleaned,  and  none  that  may  cause  so  much  trouble,  if  neglected. 
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Within  the*  past  fc*w  years,  copper  has  be«n  used  for  roofing  pasfienger  ] 
ctMW^hcfl  of  railroads,  with  good  results.     The  ideal  passenger  car  of  the  futufp  I 
will  havf  a  steel  frame,  a  copper  roof,  a  wooden  interior  finish  with  brass  fit- 
it  nga,  and  paper  wheels.  ^   I 

Wherever  there  are  waterworks,  brass  faucets  and  valves  will  be  found 
The  consumption  of  brass  for  valves*  is  enornious,  and  for  x'ery  many  uses  theat*  I 
valves,  while  Vcr>'  costly  in  the  larger  sizm,  are  econoinieal  in  the  end. 

For  nion?  than  two  thouaand  years  statues  have  been  made  of  brdliie. 
Iron  turns  to  rust,  wood  derays,  and  marbk  is  discolored,  but  bronze  retains 
the  beauty  and  finish  of  the  sculptor,  and  is  subject  to  a  slight  corrosion  only, 
in  the  course  of  ages,  when  buried  in  the  earth.  For  decorative purpost^ 
bronze  is  used  for  vaiies,  urns  and  similar  ornamental  receptacles. 

Copper  anil  its  alloys  have  been  employed  for  coinage  from  time  imme- 
uioriaL  Originally  copper  was  a  purely  money  metal,  like  gold  and  silver, 
and  each  copper  coin,  unless  del»ased  by  the  short-sighted  cunning  of  the  petty 
tyrant,  oligarchy  or  democracy  of  the  da\',  rcpreM^nted  upon  its  face  merely 
the  iiitrintiic  worth  of  Ihc  iintal  contained.  The  inherent  impossibility  of 
keeping  thn!e  separate  metals  upon  any  fixed  parity  ted  to  the  relegation  of 
copper  to  the  status  of  token  money,  for  the  satne  reason  that  silver  coins 
were  made  merely  a  token  money  al:^>,  l>y  the  leading  commercial  nations  of 
the  globe,  during  the  century  just  passed.  The  Chinese  still  give  honest  val- 
uea  in  their  brass  money,  and  the  experience  of  Europeans,  who  require  a 
f*oolie  with  a  wheelbarrow  to  carr\'  around  the  change  for  a  gold  sovereign, 
is  typical  of  what  would  be  the  case  over  the  entire  w*orld  if  copper  had  not 
been  eliminated  from  the  list  of  purely  money  metals.  The  annual  consump- 
tion of  copper  for  eoinage  is  much  grt^ater  than  would  be  anticipated  by  any- 
one who  has  not  given  the  matter  a  little  investigation. 

The  followers  of  Mara  are  liberal  consumers  of  copper«  The  braaa  cannon, 
to  popular  fifty  years  ago,  are  now  used  mainly  for  firing  salutes,  ornamenting 
public  squares,  and  trading  to  the  heathen.  Notmtlist&nding  the  disuse  of 
the  metal  for  ordnance,  except  in  small  salute-guns  for  yachts,  more  copper  is 
now  used  for  munitions  of  war  than  was  ever  consumed  in  the  casting  of  can- 
non. Braas  and  copper  cartridge  cases,  cold  sUunped  from  tough  sheets,  are 
couaumed  annually  to  the  extent  of  hundi^eds  of  millions,  by  the  world's  ar- 
miee,  for  machine  guns  and  small  arms,  attd  to  a  scait^ly  smaller  extent  by 
hunters.  Hundreds  of  tons  of  tlw  best  tough  metal  are  consumed  annually i 
meitrly  to  make  the  brass  buttons  that  decorate  the  uniforms  of  the  world's  ar- 
miea  and  na^ie^.  Brass  fittings  and  buckles  for  men  and  horses,  brass  can- 
fawtnwt  drinking  cups  and  cooking  ut^'usUs,  also  reiiuire  much  copper.  It  is 
piobahle  thai  copper  umst  give  w  ay  to  alumituim  for  these  latter  uses,  through'- 
^Ml  UaB  wodd*  aa  aluminum  is  lighter  and  tarnishes  \em  easily.  The  copper 
ajqpiodeia,  used  in  every  metal  mine  wheiv'  modem  methods  are  employed, 
afford  another  use,  apparently  trivial,  yet  whkh  ts  one  of  the  acorea  of  minor 
deiDaads  that  in  the  aggrtiga*^  foot  up  thousands  of  tons  annuaUy. 

In  the  arta  aad  nanulactuiva  copper  pbya  a  highly  important  part.  The 
f ftftt  vacuum  pans  of  Iha  Mfur  faetoHos  and  refineriea  are  made  of  copper. 
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ITiere  are  copper  vats  in  pulp  and  paper  factories.  The  worms  and  stills  of 
(btilleries  are  of  copper,  and  the  copper  brewing  kettles  in  which  beer  is  made 
are  of  immense  size  and  numbered  by  thousands.  There  is  scarcely  a  manu- 
facture that  does  not  make  more  or  less  use  of  copper  or  brass,  in  some  one  or 
more  of  the  processes  employed.  The  works  and  cases  of  Yankee  clocks,  now 
to  be  found  in  the  most  remote  comers  of  the  earth,  are  of  brass,  as  are  the  gear 
wlieels  and  pinions  of  watches  and  other  instruments  of  precision.  The  man- 
ufacturers of  scientific  instruments  and  optical  goods  are  excellent  patrons 
of  the  brass-founder.  From  him  are  obtained  the  alloyed  metal  that,  under 
maoy  forms,  as  sheets,  tubes,  rods,  iivires  and  castings,  make  up  the  bulk  of  the 
construction  of  microscopes  and  telescopes,  of  surNeyor's  transits  and  draught- 
man's  protractors,  and  of  the  many  strange  instruments  of  mar\'elous  com- 
plexity and  variety  that  do  human  work  without  the  element  of  human  falli- 
bflity. 

The  textile  manufacturers  use  copper  rolls  for  stamping  patterns  upon 
calicos  and  print  cloths.  Brass  platens  upon  typewriters  are  used  to  aid  in 
manifolding.  Signs  of  copper  and  brass  stare  at  us  from  every  comer  of 
crowded  city  streets.  Copper  leaf  is  used  by  sign  writers  and  in  other  ways. 
Comminuted  copper  b  used  for  bronzing. 

The  uses  of  copper  enumerated  in  the  preceding  paragraphs  of  this  chap- 
ter are  for  the  metal  and  its  metallic  alloys.  There  are  alloys,  such  as  nickel- 
copper,  arsenic-copper,  aluminum-copper  and  others,  hitherto  unmentioned, 
which  are  used  for  a  variety  of  special  purposes.  In  addition  to  the  uses  of 
copper  and  its  metallic  alloys,  there  are  highly  important  utilities  for  various 
ores  and  compounds  of  the  metal.  Malachite,  when  found  massive  and  pure, 
is  a  semi-precious  stone  of  great  beauty  and  much  in  demand  for  table-tops 
and  interior  architecture.  Other  ores  are  ground  up  for  pigments,  several 
beautiful  shades  of  green  and  blue  being  secured  from  mixtures  having  cop- 
per ores  as  bases. 

The  most  important  copper  mineral,  for  other  uses  than  the  production 
of  metal  therefrom  by  smelting,  is  sulphate  of  copper,  the  common  blue  vitriol 
of  commerce.  This  is  occasionally  found  in  nature,  as  chalcanthite,  but  is 
almost  invariably  a  product  of  manufacture.  This  compound  is  one  of  the 
most  important  chemical  agents  kno^n  to  science  and  industry.  It  is  a  ne- 
cessity in  the  electrolytic  refining  of  cmde  copper.  It  is  a  component  part  of 
all  wet  batteries,  and  as  such  rings  our  door-bells,  transmits  our  telegrams, 
and  is  the  energizing  agent  that  permits  the  transmission  of  the  human  voice 
over  the  wires  of  the  telephone.  In  electro-plating,  efectrotyping  and  kin- 
dred industries,  it  b  the  prime  factor.  As  an  insectide  it  stands  without 
ao  equal ;  dilute  solutions  of  sulphate  of  copper  stayed  the  ravages  of  the  phyl- 
loxera when  the  vineyards  of  France  seemed  doomed.  It  b  probable  that 
not  less  than  one  hundred  thousand  tons  of  copper  sulphate,  containing  a 
quarter  of  its  weight  in  metallic  copper,  b  consumed  every  year  in  spraying 
the  vines  and  fruit  trees  of  Europe  and  America,  and  thus  it  may  be  said  that 
it  b  to  copper  that  we  owe  the  sparkling  wines  of  France,  the  peeriess  American 
apple,  and  the  blushing  peach  that  reaches  perfection  on  every  continent. 
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The  consnmpl  ir>u  of  ttylfilml(>  of  copper  is  not  confined  to  viticulture  iwd 
the  electrirHl  indiLHlrie»^  a^  it  in  eunsutned  by  tlte  thousands  of  tons  monthly  ' 
in  the  textilo  factories,  in  the  chemical  industries,  and  in  luanufacturefl  of  j 
lines  BO  varied  aa  to  nmke  their  mere  enumeration  fatiguing. 

The  questiun  of  subi^titution  of  other  metais  ia  one  that  comes  up  peri-  I 
odieally.  .^lunitimm  ia  often  mentioned  a^  the  metal  that  is  to  displace  cop- 
per almost  entirely.  There  is  little  likehhood  of  such  a  consummation,  un- 
le.S8  aluminum  can  l>e  made  at  a  fraction  of  its  present  cost.  Aluminum  ia  I 
the  most  common  of  all  metals^  being  the  base  of  every  clay,  but  it  is  reduced 
with  great  difficulty^  and  at  heavy  cost»  by  electrolysis,  but  it  is  a  useful  metal, 
with  a  distinct  sphere  of  its  own.  Several  of  its  alloys  are  of  much  utility, 
and  the  pure  metal,  owing  to  its  light nes«^  is  available  in  many  places  where 
steel  and  copper  arc  less  desirable.  Alumiimm  has  fair  electrical  conductivity^ 
but  is  not  apt  to  replace  copper  to  any  great  extent  for  electrical  uses,  unleas 
aluminum  goes  dtJ^vii  and  copper  goes  up  in  cost. 

In  lines  other  tlmii  electrical  copper  has  many  subatitute^.  These  come 
into  uae  when  the  nietai  is  high,  and  go  out  when  the  cost  of  copi>er  falls. 
Like  all  other  commodities,  copper  finds  its  level.  High  prices  encouiage 
Bubstitutiona  and  decrease  consumption  in  other  w^aya,  while  low  prices  en- 
courage the  substitution  of  copper  for  other  materials  in  many  places.  The 
true  value  of  copper  iw,  like  the  true  value  of  all  other  commodities,  the  price  ai 
which  enough  metal  can  be  produced,  at  a  fair  profit,  to  supply  the  world's  le* 
gitimate  requirements  at  a  reasonable  price.  An  era  of  high  prices  stimu- 
lates production  and  restricts  consumption,  with  an  eventual  collapse  of  prices 
and  trouble  to  produce rt>.  An  era  of  low  prices  nt^atricts  production,  stimu- 
lates demand  and  plainly  foreshadows  future  grief  for  the  consumers. 

In  the  next  annual  issue  of  this  work  I  hope  to  add  a  chapter  on  the  coat  of 
producing  copper  in  various  districts.  To  be  of  high  value  such  a  chapter 
must  contain  at  least  the  summaries  of  costs  of  many  mines  in  man>'  different 
districts.  The  data  now  at  my  command,  while  very  full  as  to  some  districts, 
is  scanty  in  other  cases,  hence  I  deem  it  better  to  withhold  figures  until  se- 
curing a  sufficient  mass  of  fully  authenticated  material  to  w' arrant  generaliza- 
tions. It  may  be  said^  however,  in  a  general  way,  that  the  production  of 
copper,  as  a  whole,  has  always  been  one  of  the  mo^i  profitable  of  the  mining 
industries,  and  while  net  earnings  have  shown  violent  fluctuations,  the  average 
has  been  an  excellent  one.  This  refers,  of  course,  to  the  steady  producere  that 
work  year  in  and  year  out^  alike  in  good  seasons  and  in  bad.  It  is  probable 
that  in  any  decade  of  the  past  centurj^  fully  80  per  cent,  of  the  copper  prod- 
uct  was  made  at  a  fair  profit .  Half  of  the  balance  of  copper  produced  would 
show  profits  in  son^e  3'ears  and  losses  in  others.  The  remaining  10  per  cent. 
would  show  verj'  heavy  lo«ses.  The  cost  of  making  copper  has  been  under  six 
cents  per  pound,  as  in  the  case  of  the  Quincy  mine,  in  1894,  and  has  been  aa 
high  as  $4  per  pound  in  the  unfortunate  histories  of  other  mines.  Certain 
mines  securing  large  values  in  gold  and  silver  could  show^  costs  of  less  than  six 
cents  per  pounds  by  deducting  from  copper  costs  the  value  of  the  precious  met- 
als secured  as  by-products.     In  the  case  of  still  other  properties,  such  as  the 
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RioTlnto,  where  sulphur,  and  even  iron,  are  secured  as  by-products,  the  co8t 
of  the  copper  production  is  correspondingly  reduced.  It  is  probable  that  the 
t?enge  cost  of  75  per  cent,  of  the  world's  copper  production,  at  the  present 
time,  is  from  9  to  10  cents  per  pound.  There  is  no  reason  to  think  that  the 
Duy  new  producers,  of  which  great  things  are  expected,  will  be  able  to  reduce 
this  average.  It  is  more  probable,  indeed,  that  they  will  raise  the  average 
eost,  rather  than  lower  it.  The  present  margin  between  costs  and  selling  price 
ii  too  small,  considering  the  capital  invested  and  the  risks  taken  in  mining 
Tentures,  hence  a  higher  price  must  come  eventually. 

The  copper  industry  is  facing  a  bright  future.     As  these  lines  are  written, 
in  October,  1902,  the  general  feeling  of  producers  seems  pessimistic.     Thb  is 
not  warranted  by  the  existing  conditions.    There  will  be  many  mines  lost,  of 
ootuse,  but  thb  is  inevitable.     Merchants  fail  in  the  most  prosperous  years, 
•nd  peqf>le  die  in  the  healthiest  seasons.     Copper  mines  have  failed  in  the 
past,  and  copper  mines  will  fail  as  long'as  copper  is  mined,  but  the  good  prop- 
erties, adequately  financed  and  capably  managed,  will  pull  through,  bcryond 
the  shadow  of  a  doubt.     The  low  prices  of  the  present  are  operating  to  weed 
out  the  incompetents,  and  consimiption  of  the  metal  was  never  before  so  great 
18  during  the  year  1902.     Consumption  is  exceeding  production  and  this  will 
stimulate  the  price  of  the  metal  until  the  current  is  again  reversed.    New  uses 
are  found  for  copper  every  year,  and  the  established  uses  are  constantly  call- 
ing for  more  metal.     The  electrification  of  the  existing  railway  mileage  would 
require  about  six  million  tons  of  copper,  or  ten  times  the  present  annual  oat- 
pot  of  the  world's  mines,  and  the  electric  railway  mileage  of  the  United  States 
18  already  sufficient  to  girdle  the  globe  at  the  equator.     The  substitution  of 
electric  eneig>'  for  traction  engines  is  neariy  complete,  in  the  case  of  the  urt>an 
railway  systems.     Suburban  railroads  are  experimenting  along  the  same  lines, 
and  the  ultimate  substitution  of  electricity  for  steam   locomotives,  upon 
aD  but  a  small  fraction  of  the  railroads  of  the  worid,  is  a  oonsummation 
ilmost  certain  to  be  reached  i^ithin  the  firet  few  decades  of  this  eentmy. 
£ven  without  this  possible,  if  not  probable,  demand  for  copper,  the  present 
uses  of  the  metal  are  sufficient  to  take  care  of  a  greatly  increased  prodoctaoD. 
One  hundred  years  ago  the  yeariy  production  of  copper  by  the  mines  of 
the  world  was  less  than  10,000  tons — leas  than  is  now  made  in  a  single  week. 
Fifty  years  ago  the  output  was  scarcely  as  much  as  is  now  made  in  a  month. 
In  1881  the  production  was  about  163,000  long  tons.     In  1S89  the  output 
r^Nurhed  269,000  tons,  the  noarket  was  glutted,  and  prices  feH  with  a  crash. 
Last  year  the  production  was  neariy  twice  as  large  as  in  1880,  and  the  great 
<^pper  suiplus,  of  which  so  much  has  been  heard,  was  nerer  estimated  as  inor» 
than  four  to  five  months'  supi^,  in  the  faigbest  figures  of  the  many  gw— .■  put 
forth. 


72  .  THE  COPPER  HASDBOOK. 


CHAPTER  VI. 
Glossary  of  Mining  Terms. 

In  this  section  of  the  ('opper  Handbook  the  ^lossan', first  appearini;  in 
the  1902  Edition,  has  been  niateriaUv  amplified,  and  n^'ill  be  found  to  g:ive 
nearly  all  of  the  terms  used  in  coppi^r  mining,  milling  and  smelting. 

ACID.  An  acid  rock  is  one  in  which  bases  arv  combined  with  acids, 
forming  salts.     The  antithesis  of  basic. 

ADIT.  A  tunnel.  A  mine  opening.  dn\-en  from  the  surface  into  a  hill  or 
mountain,  on  practically  a  horizontal  plane,  only  enough  rise  being  allowed 
to  pro\*ide  for  natural  drainage  and  to  allow  the  eas>*  removal  of  cars  bring- 
ing rock  from  the  breast  of  the  working.  An  adit  can  be  dri\'en  only  where 
the  surface  is  mountainous  or  quite  hilly. 

ADOBE.     Sun-dried  brick. 

AIR-BLAST.  A  \-iolent  explociiion.  oaus^xl  by  the  escape  of  air  com' 
pressed  by  the  settling  of  the  upper  workings  of  a  deep  mine. 

AIR  COMPRESSOR.  A  machine  for  cv>ndeusing  air  to  a  pressure  suf- 
ficient to  actuate  machinery*,  when  deli\-ervd  underground  or  elsewhere  at  a 
considerable  distance. 

AIR-DOORS.  C>^iiuc  to  strvnig  currents  of  air  frequently  found  in  the 
depths  of  mines,  it  is  sometimes  neivssar>-  to  build  a  little  chamber  in  a  drift 
ix>nnecting  two  shafts,  with  a  door  at  either  end.  to  pre\'ent  the  strong  air 
currents  blowing  out  the  lamps  and  candles  \>i  \he  miners. 

AIR-DRILL.     A  power  drill  operated  by  compressed  air. 

AIR-SHAFT.  A  shaft  sunk  solely  to  prvniUe  \-entilation  for  deep  woric- 
ings.  or  else  an  old  shaft  kept  o(>en  s^^lely  to  furnish  air  to  the  mine.  Nature 
pro\-ides  a  means  of  wntilating  even  wr>-  ikvp  mines.  Two  shafts,  one  of 
which  is  sunk  on  slightly  higher  ground  than  the  other,  will  provide  natural 
>'eutilation  undergrv>uud  as  SiX»n  as  ivnuecteil  by  a  drift.  The  longer  shaft 
becomes  a  chiuuiey  and  the  shv^rter  au  in\-\.'nt\i  siphon,  down  which  the  air 
»  sucked  with  great  forvv. 

AT.KAT.I      .\.n  alkali  is  a  lye — the  i^pp^-^site  of  an  acid. 

ALLOY.  Two  or  more  metals  united  mechanically,  but  not  chemically, 
by   fusion. 

ALLXrVUnf.     Snl  or  bn»keu  nvk  de^nviuxl  by  the  action  of  water. 

ALTERED.  .V  nvk  that  has  uniWr^»ue  changes  in  its  chemical  and 
mineralo«dcal  structure  simv  its  original  de^Hxsition. 

ALUUNOUSw  A  rvvk  having  aluniinuiv.  as  a  base  or  prominent  constit- 
uent element. 
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AHALGAM.  A  union  of  mercury  with  other  metals,  such  as  gold,  silver r 
Of  copper.    Mercury  \i'ill  not  amalgamate  with  iron. 

AlCALGAMATION.  The  process  of  uniting  gold,  silver  or  copper  with 
memir>'.    The  quicksilver  is  expelled  later  by  heat  and  recovered  for  further 

OR. 

AMORPHOUS.     Without  form. 

AlCYGDALOID.  A  trap  rock,  of  igneous  origin  and  frequently  of  highly 
complex  structure,  the  name  coming  from  the  little  pits  or  amygdules  of  softer 
rock-material  found  therein.  In  the  Lake  Superior  copper  district  the  cop- 
pe^bearing  amygdaloids  frequently  show  the  native  copper  in  the  amygdules 
kft  by  the  leaching  out  of  the  softer  rock  originally  contained  therein. 

AMTGDALOIDAL.  Of  the  nature  of  or  akin  to  an  amygdaloid.  Word 
used  in  England,  in  place  of  amygdaloid. 

ANALYSIS.     A  complete  chemical  test  of  any  given  substance. 

ANHYDROUS.     Devoid  of  water. 

ANTICLIKAL.  A  fold  of  rock-strata  bulging  upward,  in  saddle-shape. 
The  reverse,  geologically,  of  synclinal. 

ANTDfOmDE.  An  ore  of  ,any  metal  or  metals  chemically  united  with 
Imtimony. 

APEX.  That  part  of  ah  ore  vein  at  or  nearest  surface.  Usually  re- 
quires opposing  experts  and  several  lawsuits  to  determine.  In  case  of  liti- 
gation the  apex  is  usually  owned  by  the  litigant  having  the  most  money. 

APICES.     Apexes. 

ARASTRA.  A  Chilean  mill.  A  circular  trough,  in  which  broken  ore  is 
pulverized  by  a  revolving  wheel  or  mill  stone. 

ARENACEOUS.    Of  a  sandy  nature. 

ARGENTIFEROUS.    Silver-bearing. 

ARGILLACEOUS.     Of  a  clayey  nature. 

ARROBA.  A  weight  of  varying  heft.  Spanish,  25.36  pounds  avoirdu- 
pois.   Portuguese,  32.38  pounds. 

ARSENIDE.  An  ore  of  any  metal,  or  metals,  with  which  arsenic  is  chem- 
ically united. 

ARSENOPYRITE.  An  ore  of  any  metal  or  metals  with  which  arsenic  and 
sulphur  are  chemically  united. 

ASSAY.  A  chemical  test  of  ore  or  metal  to  determine  its  exact  content 
and  value  in  any  given  metal  ot  metals. 

ASSESSMENT  WORK.  The  amount  of  work  required  annually  by  the 
Tnited  States  government,  from  the  holders  of  an  unpatented  mining  claim. 

ATTLE.     Cornish  term  for  waste  rock. 

AURIFEROUS.     Gold-bearing. 

AUXILIARY.  An  auxiliary  engine  or  machine  Is  one  kept  in  reserve, 
for  use  when  the  principal  machine  is  idle  for  repairs  or  other  reasons. 

AVERAGE  PRODUCE.    Cornish  term  for  percentage  of  copper  in  ore. 

BACK.  The  roof  of  rock  above  any  mine  opening  driven  on  a  horizontal 
plane. 
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BAI>  AOL     Air  in  which  minem  cannot  work,  due  to  powder  fumea,  no: 
ious  gsaea  or  insuffiri^nt  ventH&tioii. 

BAL.     i'ornifih  name  for  A  mine. 

BALANCE  BOB.     A  counterweight  fcM*  pump  rodi. 

BALL  HEAD.    A  Hcun  fltainp^  m>  called  because  invented  bf  a 
named  Ball. 

BALL  STAMP.     A  BaU  he^. 

BARILLA  D£  COB&E.  S|»ani8h  term  for  natiTe  copper,  dmsed,  but; 
unamelted.     Equivalent  to  tlie  "  mineral  **  of  Lake  Superior  minea. 

BARREL  WORK.  Copper  in  small  maases,  deta«*hed  from  ita  rock* 
matrices  at  ihtf  rock-houjse,  and  shipped  in  barrels  direct  to  thetmelter. 
Small  tnasi^'B,  of  a  size  to  put  in  barrels. 

BARROW.     A  wheelbarrow;  also  same  as  burrow. 

BARTLETT.     A  Bartlett  concentrating  table. 

BASALT.     A  trappean  rock. 

BASIC.  A  rock  in  which  metais  are  combined  with  alkaliea^  such  aa  po- 
tassium, .sodium,  etc. 

BASUf ,     A  8>^nclinal ;  a  trough  in  the  earth's  surface. 

BATTERY.  A  set  of  gravity  stamps,  usually  five  in  number,  but  some- 
time less. 

» 

BEARING.     The  bearing  of  a  mineral  outcrop  ts  its  strike- 

BEATIKG  AWAY.     To  cut  down  or  stope  &  minerBl  bod> . 

BED.  A  stratified  rock  formation.  Tsed  in  9ome  mineral  districts  to 
mean  veins  or  lodes  lying  horiJH>ntally,  or  approximately  w>« 

BED-ROCEl  The  solid  rock  as  differentiated  from  loose  or  surface  rock. 
The  Jedge. 

BELLS.  Signals  for  lowering  and  hoisting  the  bucket,  skip  or  cage  in  a 
shaft  are  usually  ^ven  by  bells,  the  number  of  strokes  indicating  the  nature 
of  the  load,  the  place  for  landing,  etc. 

BIT.  \  steel  drill.  A  short  hollow  c}- Under  of  soft  steel,  used  in  dia- 
mond drilling.  The  diamonds  are  set  around  the  inner  and  outer  edges  of  the 
bottom  of  the  bit  and  cut  away  the  most  refractory  rocks  when  the  bit  is  ro- 
uted. 

BLACK  COPPER,  Copper  partly  smelted,  but  containing  impuritiea 
rfquiritijt   n-liniriR. 

BLACK  JACK.     Zinc  blende. 

BLAST,  To  explode  dynamite  or  black  powder.  Air  forced  into  a  fur^ 
1 1  ace  to  aid  In  reducing?  the  ore  charge. 

BLASTED.  A  miner  that  has  been  blasted  is  one  who  has  been  injured 
by  the  explosion  of  a  charge  of  dynamite  or  gunpowder. 

BLASTING.  Tht^  breaking  of  rc»ck  by  means  of  high  explosives  inserted 
in  holj^H  bored  in  the  rock  for  the  purpose. 

BLEPfDE.     Zinc  blende. 

BLIND  DRIFT,  A  drift  connected  with  the  other  workings  of  the  mine 
at  on*'  t-nd  Mnly,     A  cul  de  sue. 

BLIND  LODE.     .\  lode  that  does  not  come  to  surface. 
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BUBD  SHAFT.     A  shaft  not  coining  to  surface.    A  winze. 

BUSTER  COPPER.    Copper  of  96%  to  09%  pure. 

BLOCKHOLE.     A  hole  for  exploeives  drilled  in  a  mass  of  ore  or  rock  al- 
ready broken  from  the  vein,  but  too  large  to  handle. 

BLOCKmG  OUT.    To  open  the  ore  in  a  mine  so  that  it  can  be  won 
merely  by  stoping. 

BLOSSOM.     An  outcrop  of  an  ore  body  altered  by  weathering. 

BLOWER.     A  fan  used  to  force  air  into  a  mine. 

BLOWING  IK.     A  furnace  or  smelter  is  blown  in  when  chaiged  and  the 
process  of  ore  reduction  begun  by  fire. 

BOnJHG  SHAFT.  A  sand-shaft  in  which  quicksand  and  water  boil  up 
from  the  bottom. 

BOHHET.     The  cover  or  roof  of  a  cage. 

BORE  HOLE.     A  drill  hole  bored  for  test  purposes. 

BORT.  A  form  of  crystallized  carbon  between  the  diamond  and  the 
blick  diamond. 

BORTZ.     Bort. 

BOTTOMS.  Impure  copper  formed  below  the  matte,  in  matting  copper 
ores. 

BOULDERSj^.  Detached  masses  of  rock,  rounded  by  attrition,  usually 
found  at  or  near  the  surface,  in  alluvial  deposits  lying  above  stratified  rocks. 

BOX  CAHON.     A  canyon  closed  at  one  end. 

BRANCH.     A  vein  branching  off  from  the  main  ore  body. 

BRATTICE.  A  screen  for  the  regulation  of  air  currents  in  a  mine 
opening. 

BREAST.     The  face  or  working  end  of  a  drift,  stope  or  adit. 

BRECCIA.  A  conglomerate  rock,  in  which  angular  fragments  of  rock 
are  cemented  together. 

BRECCIATED.  A  rock  stratum  made  up  of  sharply  broken  fragments, 
ptrtially  or  wholly  cemented  together. 

BROKEN.  A  vein  is  broken  when  lacking  clearly  defined  walls  or 
charscteristics  of  regularity. 

BROKEN  GROUND.  Rock  strata  where  the  walls  are  poorly  de- 
fined and  the  general  formation  \msettled. 

BROOD.  Cornish  for  waste  ore,  such  as  mundic  or  zinc  blende,  where 
found  in  coimection  with  copper  ores. 

BUCKET.  A  kibble.  An  iron  or  steel  bucket  used  for  hoisting  in 
a  mine.  In  a  vertical  shaft  a  bucket  swings  free  in  ascending  and  descending, 
but  in  an  incline  shaft  the  bucket  runs  on  a  skidway  of  plank  or  timbers, 
or  else  rides  a  trolley  cable. 

HUDDLE.  A  conical  table  on  which  ore  is  dressed.  Machine  and 
name  both  growing  obsolete. 

BULKHEAD.  A  wooden  or  masonry  partition  walling  off  a  mine 
opening. 

BULLION<  Refined  gold  or  stiver  before  coining.  Sometimes  errone- 
ously applied  to  coppier. 
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BULLION  BARS.  Unrefined  gold  and  silver  secured  by  melting  the 
precious  metals  precipitated  to  the  bottom  of  the  tank  in  the  electrolytic 
refining  of  argentiferous  and  auriferous  copper  anodes. 

BUNCH.    A  pocket  exceptionally  rich  in  mineral. 

BUNCHY.  An  ore  body  given  to  considerable  variations  in  width  or 
values,  or  both. 

BURDEN.     Overburden. 

BURROW.    See  rock  burrow. 

CABLE.  The  steel  wire  rope  used  in  shafts  for  hoisting  buckets, 
skips  or  cages. 

CAGE.  An  elevator  used  in  vertical  shafts  for  hoisting  mineral  and 
for  lowering  men,  timber,  etc. 

CAKES.     Copper  cast  in  cakes. 

CALCAREOUS.    Of  a  limey  nature. 

CALCINE.  To  drive  off  sulphur  or  other  volatile  constituents  of  an 
ore' by  heating. 

CALCITE..    Crystals  of  calcium  carbonate. 

CAM.  A  curved  tooth,  fixed  on  a  shaft,  for  lifting  the  pistons  of  gravity 
stamps. 

CAMP.     A  mining  town. 

CANON,     (pronounced  canyon).    A  deep  gorge  with  precipitous  walls. 

CANYON.    A  canon. 

CAP.  The  top  piece  of  a  framed  set  of  mine  timbers:  copper  ci^ 
containing  fulminate  of  mercury,  used  to  explode  dynamite  in  blasting  rock. 
The  fuse  is  cut  to  proper  length,  one  end  placed  in  the  cap,  and  the  cap  in- 
serted in  a  pasty  dynamite  cartridge.  The  free  end  of  the  fuse  is  fired,  and 
the  explosion  follows  quickly  or  tardily,  as  the  fuse  is  cut  long  or  short. 

CAPPING.  The  rock  or  other  ground  overlying  the  mineral  body  of 
a  mine. 

CAP-ROCK.    Capping. 

CAPTAIN.  A  man  in  charge  of  mining  work  is  termed  a  ci^tain.  The 
mining  captain  is  the  executive  officer  underground. 

CARBONACEOUS.     Of  a  coal-like  nature. 

CARBONATE.  An  ore  of  any  metal  or  metals  with  which  carbon  and 
oxygen  are  chemically  united. 

CARBONIFEROUS.  Rocks  of  the  geological  ages  usually  associated 
with  coal  measures. 

CARGA.    A  Mexican  weight  equalling  300  pounds  avoirdupois. 

CARTRIDGE.  Dynamite  put  up  in  cylindrical  cases  of  oiled  paper  to 
fit  the  holes  bored  by  the  drills. 

CASING.  The  wooden  lining  of  a  shaft;  an  iron  pipe  put  down  outside 
of  a  diamond  drill  hole  when  passing  through  soft  or  broken  ground,  to 
prevent  the  hole  becoming  clogged  by  matter  intruding  from  outside. 

CASTING  COPPER.  Refined  copper  better  suited  for  casting  into 
various  forms  than  for  drawing  into  wires  or  rolling  into  sheets. 
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CAVE.  A  natural  opening  or  "x-ug"  in  a  rock  foimation;  the  partial 
or  complete  falling-in  of  a  mine. 

.CAVING  SYSTEM.  A  plan  of  mining,  by  which  the  worked  out  upper 
levels  and  surface  are  allowed  to  subside  gradually  as  the  mine  workings  are 
deepened. 

CEMEITT  COPPER.  The  impure  metal  obtained  from  ores  by  leaching 
processes. 

CERRO.     Spanish  for  a  hill  showing  rock  outcrops. 

CHAMBER.     A  large  stope. 

CHAPEAU  DE  PER.     French  for  gossan  or  iron  hat. 

CHARGE.  The  amount  of  ore,  flux  and  fuel  required  for  one  filling 
of  a  furnace. 

CHDfKEY.     An  ore  chute. 

CHERT.     A  coarse  flint  containing  calcium. 

CHILEAN  MILL.     An  arastra. 

CHILE  BARS.  Bars  of  Chilean  blister  copper,  weighing  about  200 
pounds  each. 

CHLORIDE.  The  ore  of  any  metal  or  metals  united  chemically  with 
chlorine. 

CHURN  DRILL.  A  drill  ha\ing  a  churning  motion,  used  for  boring 
test-holes,  or  wells. 

CHUTE.  A  section  of  a  lode  or  vein  differing  by  being  much  richer 
or  leaner  than  the  average. 

CLACEL.     A  pump  valve. 

CLAIM.  Public  land  staked  off  and  claimed  by  a  prospector  or  miner. 
Size  of  claims  varies  in  different  countries. 

CLAY  COURSE.     A    seam  of  clay  between  vein  and  wall. 

CLAY  SLATE.     An  argillaceous  slate. 

CLEAN-UP.  The  cleaning  up  of  accumulated  ore  or  metal  in  a  mill 
or  smelter. 

CLEAVAGE.  The  parting  of  rock  along  more  or  less  regular  lines  of 
least  resistance. 

COARSE  JIGS.  The  jigs  used  to  handle  the  heavier  grades  of  ore  or 
metal. 

COARSE  METAL.     Matte  resulting  from  the  first  smelting. 

COBBING.     Breaking  masses  of  ore  into  lumps  by  hand  hammers. 

COLLAR.     The  top  of  a  shaft — the  surface  timbering  of  a  shaft. 

COMPANY  ACCOUNT.  Miners  and  other  imderground  employes  work- 
ing on  fixed  wages  per  shift  or  month  are  usually  called  **  company  'count 
men  "  to  distinguish  them  from  miners  working  on  contract. 

COMPARTMENT.  Mining  shafts  are  usually  divided  into  two  or  more 
compartments,  separated  by  framed  timbers  and  planking. 

CONCENTRATES.  The  concentrated  ore  or  metal,  after  elimination 
of  gangue  rock. 

CONCENTRATION.  The  process  of  separating  native  metal  or  ore 
from  its  gangue  of  worthless  rock. 
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DISSEMINATED  ORE.  Ore  found  scattered  through  a  gaiigue  d 
valueless  rock. 

DISTURBED.  An  ore  body  is  disturbed  when  lacking  defined  waDi 
and  settled  character. 

DOLLY.     A  crude  prospecting  stamp,  set  on  a  spring  pole. 

DOLOMITE.  Magnesian  limestone;  carbonate  of  calcium  and  mag- 
nesium. 

DONKEY  HOIST.  A  small  auxiliary'  hoisting  engine,  usually  operated 
underground  and  actuated  by  compressed  air;  or  else  used  for  preliminary 
work  at  new  shafts  or  exploring  pits. 

DOWNCAST.     A  shaft  having  a  downward  air  current. 

DRAFTAGE.  An  arbitrary'  allowance  claimed  by  English  smelters  to 
cover  loss  of  weight  in  transport. 

DRESSING.     Separating  ore  from  gangue  rock  by  hand  or  machinery. 

DRESSING  FLOOR.  A  floor  or  dirt  surface  where  ore  is  dressed  by 
cobbing  and  other  hand  work. 

DRIFT.  A  horizontal  opening  in  a  mine,  following  the  direction  of 
the  lode  or  vein ;  loose  alluvial  matter,  such  as  sand,  pebbles  and  boulders. 

DRIFT  COPPER.  Native  copper  found  in  alluvium  far  from  its  original 
rock  matrice,  whence  carried  by  glaciers. 

DRIFTING.     Opening  drifts.     Driving. 

DRILL.  A  steel  bar  for  boring  in  rock,  having  a  single  sharp  cutting 
face,  or  two  cutting  faces  crossed  at  right  angles. 

DRILL-CORE.  As  the  bit  of  a^amond  drill  is  hollow,  solid,  cylindrical 
cores  of  rock  are  cut  by  its  operation.  These  are  raised  to  surface  and  form 
a  valuable  permanent  record  of  the  strata  through  which  the  drill  has  passed. 

DRILL  HOLE.    A  hole  bored  by  a  drill. 

DRIVING.     Drifting. 

DROP  SELAFT.  A  shaft,  usually  of  heavy  framing,  sunk  by  weight, 
through  sand  or  similar  material. 

DRUM.     The  cylinder  of  a  hoisting  engine,  around  which  the  cable  winds. 

DRUSE.     A  vug. 

DUCTILE.  That  which  is  capable  of  being  extended  in  length  by  ten- 
sion. 

DUCTILITY.  The  capacity  of  a  metal  to  elongate,  when  under  pull 
from  the  ends,  without  cracking  or  breaking. 

DUMP.  A  place  for  dumping  rock  taken  from  a  mine.  An  ore-dump 
contains  good  mineral,  and  a  waste-dump  the  worthless  rock  hoisted  from 
underground. 

DYSIE.  A  fissure  in  the  rock  formation,  usually  transverse,  filled 
with  igneous  matter.  When  mineralized,  dykes  are  called  cross  or  counter 
veins. 

DYNAMITE.  Nitro-glycerine  absorbed  by  wood  pulp,  infusorial  earth, 
or  some  similar  article  to  render  it  safer  in  use. 

EISENER  HUT.     German  for  Iron  Hat  or  Gossan. 

ELECTRIC  DRILL.     A  power  drill  operated  by  an  electric  current. 
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ELECTROLYTE.  The  solution  in  which  electrdytic  separation  of 
met4ils  is  carried   on. 

ELECTROLYSIS.  The  separation  and  redeposition  of  metals  by  elec- 
trolytic action. 

ELECTROLYTIC.  Term  applied  to  copper  means  copper  gained  from 
impure  metal  by  electrical  decomposition  and  redeposition,  whereby  the 
copper  is  taken  from  an  impure*  bar  and  redeposited  in  a  pure  form 
at  the  opposite  pole  of  the  batter>%  while  other  metals  are  precipitated  to 
the  bottom  of  the  tank  in  which  this  work  is  done. 

ELVAIf.  Cornish  name  for  the  dyke  rocks  of  Cornwall,  usually  green- 
stone or  porphyr>'. 

EROSION.  The  wearing  away  of  surface  masses  of  rock  and  soil  by 
the  elements  and  by  glacial  action. 

ERUPTIVE.  Rock  matter  supposed  to  have  been  deposited  in  molten 
form  by  volcanic  action. 

ESCARPMENT.     A  rock  wall,  nearly  or  quite  vertical. 

EXFOLIATION.  The  separation  of  thin  leaf-like  layers  from  the  main 
body. 

EXPLODERS.     Fulminating  caps. 

FACE.  The  breast  of  a  drift.  A  face  of  ore  is  the  ore  shown  at  the 
working  end  of  a  drift  or  stope. 

FAHLBAND.  A  banded  crystalline  rock,  carrying  finely  disseminated 
sulphide  ores. 

FALL  OF  GROUND.     Rock  falling  from  the  roof  into  a  mine  opening. 

FALSE  SET.     A  temporary  set  of  timber. 

FAN.     A  device  used  to  force  air  into  a  mine. 

FATHOM.     Six  feet.     In  stoping,  a  fathom  is  a  cube  of  six  feet. 

FAULT.     Dislocation  of  a  rock  stratum  by  which  continuity  is  lost. 

FEE.     The  ownership  of  land  in  fee-simple. 

FEE-OWNER.     The  owner  of  land  in  fee-simple. 

FEEDER.     A  branch  ore  vein. 

FERRUGINOUS.     Carrying  iron. 

FILLING.  Allowing  a  mine  to  fill  with  water.  Occupying  old  stopes 
or  chambers  with  waste  rock. 

FINES.     The  finer  ores  or  metals  saved  in  concentrating  processes. 

FINISHER  JIGS.  The  jigs  used  to  save  the  fine  ores  or  metals  in  a 
concentrator  or  stampmill. 

FIRE.     The  miner's  warning  cry  when  a  blast  is  to  be  set  off,  is  "fire." 

FISSILE.     That  which  may  be  easily  split. 

FISSURE.  Rock  matter  foreign  in  nature  to  the  walls  on  either  side — 
evidently  deposited  at  a  later  date  geologically,  in  a  crack  in  the  original 
rock. 

FISSURE  VEIN.  A  fissure,  containing  ore,  usually  disseminated  in  a 
worthless  gangue  differing  in  nature  from  the  country  rock  in  which  the 
fissure  occurs. 

FLAKE  COPPER.     Very  fine  scales  of  native  copper. 
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FLEET'GEAJL  A  compensating  device  for  taking  up  slack  and  paying 
out  rope  whi?re  a  hoisting  system  is  worked  in  count+^rbalance.  Several 
turns  of  thp  cable  arr,*  taken  around  each  drum  of  the  hoist,  and  the  bight 
of  the  cable  Is  carried  to  the  rear  and  around  a  large  sheave-wheel  lying 
horizontally  and  traveling  on  trunnions,  allowing  the  taking  up  or  payii^ 
out  of  the  cable. 

FLOAT  COPPER,     Drift  copper. 

FLOOR.  The  floor  of  a  drift  or  other  horizontal  mine  opening;  the 
underlying   rock   stratum. 

FLOtJR  COPPER.  Verj'  fine  native  copper  that  floala  on  water  and 
ifl  very  difficult  to  save  in  milling. 

FLUCCAW.  A  seam  of  cla}',  found  in  ore  bodies,  or,  more  frequently^ 
between  the  ore  and  walls  of  country  rock. 

FLUKAK.     Fluccan. 

FLUHE.     A  launder  or  pipe  line  for  carrying  water. 

FLUX*  Any  mineral  or  ore  used  In  4 he  furnace  to  aid  in  fusing  the 
gangue  rock  and  worthless  t^lements,  which  combine  with  the  flux  to  form 
«lag. 

FOLIATED.     Having  a  laminated  structure. 

FOOT.     The  foot-wall. 

FOOT- WALL.  The  foot.  The  stratum  of  rock  underlying  an  inclined 
mineral   lode   or  vein. 

FORKING,     Pumping  wat«^r  from  a  mine. 

FORMATION.  A  t4^*rm  xmni  to  imply  tlu*  general  geological  conditlon.n 
of  a  given  diMlrict. 

FOSSICKING. 


Extracting  metal  or  ore  from  old  mines  or  wa^te  bur- 


FRACTURE. 


A  break. 

FREE.  A  metal  is  free  when  virgin  or  native,  and  not  combined  rhero- 
ically  with  any  other  element. 

FREE-MILLING.  A  metal  or  ori-  that  is  readily  separated  from  its 
accompanying  rock  by  mechanical  means. 

FRIABLE.     Easily  crushed  to  a  powder. 

FURNACE,     An  oven  for  the  smelting  of  ore. 

FUSE.  A  cotton  cord  with  a  gimpowder  core,  so  made  as  to  cany 
fire  to  an  explosive  plaeed  for  use. 

FUSIBLE.     Thai  which  can  he  melted. 

FUSION.     Mekhig.     .\lloying   metals   while  liquid,   through  heat. 

GABBRO.     A  rock  composed  niainly  of  plagioclage  fddi^par. 

GAD.     A   ?5mall   wedge  or  chijsel 

GALLERY.     A  drift. 

GANGUE.  The  particles  of  foreign  r<M*k  muttrr  acMn-ring  to  dissem* 
inated  ores  or  native  metal;  the  gangue  rock  is  mechanically  and  not  chem- 
ically united  with  the  ore  or  metal. 

GASH  VEIN.  A  shallow  fissua^  \'ein,  usually  wide  at  surface  and 
rapidly    narrowing    to  extinetion. 
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6E0DE.     A  hollow  nodule  of  rock, 

GEOLOGY.     The  gcienc^  of  the  earth, 

GIAKT  POWDER.     Dynamite, 

GLACLATION,     The  erosive  ofTeet  produced  by  glaciers. 

GLA5CE.     Any  metallic  sulphide*  showinj^  a  bright,  shining  surfifcce 

G.  M,  B,  **  Good  MeTchantable  FJrands  "^an  English  grade  of  refined 
oofkper, 

GNBISS.     A  banded,  slaty  granite. 

GOB*     Mud  above  a  mine.     Refuse  in  worked-out  openings. 

GOPHERIlfG.  Proepeeting  work  confined  to  digging  shallow  piu  or 
starting  adits.  Term  tiaed  from  similarity  of  thb  work  to  the  crooked  little 
holes  dug  in  the  soil  hy  gophi  rs, 

GOSSAIf.  Iron  Hat.'  A  rock  capping,  UHnally  quartzoae^  showing 
reddish-brown  iron  stains,  from  decomposed  iron  pyrites.  Frequently 
found  0%'eriying  sulphide  ores  of  copp<*r. 

GRADE.  The  percentage  or  value,  when  applied  to  ore  bodies  and 
partly  refined  metals. 

GRANITE.  A  dense,  granular  rfick,  compofled  of  varying  aggregates 
of  quart/,  feldspar  and  mica. 

GRAiniLATED.     In  the  form  of  grains. 

GRASS  ROOTS.     At  surface. 

GRAVITY  STAMP.  A  stamp,  \isually  set  in  batteries  of  five,  in  which 
the  piston  ia  raised  by  a  cami  the  Btamp  crushing  the  charge  in  the  mortar 
by  it5  weight  when  allowed  to  fall. 

GREEHSTONE,     Dioritc,  or  gabbro. 

GRIZZLY.  A  grating  of  heavy  iron  or  steel  bars,  through  which  the 
■nailer  pieces  of  rock  or  tin?  fall. 

GROSS  TON.     A  long  ton  of  2,240  pounds  avoirdupois. 

GROUNDSILL.     The  bi*d-piece  of  a  set  of  mine  timbens. 

GUIDES.  Perpendicular  wooden  stringers  for  guiding  cage«  in  ver- 
tical shafts- 

GUT.    To  rob. 

HADE.  {.'Vmerican).  Dip  of  a  vein  from  the  aenith.  (Englbh). 
Dip  of  a  vein  from  the  horizon.     Take  your  choice. 

HALVAN.     Cornish  for  ref\uw  copper  ore. 

HANGING.  The  hanging- wall ;  the  stratum  of  rock  overlying  an  in- 
clined mineral  lode  or  vein. 

HARDHEAD,  k  lump  of  partly  smelted  ore,  carr>dng  high  percentages 
of  refractory  eleroentd,  such  as  iron,  antimony  and  arsenic. 

HAT.    The  capping  of  a  mineral  body. 

HAULAGE  PLANT.  A  mechanical  iniitallation  for  the  underground 
tramming  of  rock,  operated  by  rope^,  compressed  uir  or  electricity. 

HEAD.     Water  pressure. 

HEADGEAR.  A  building,  or  framework,  fitted  with  sheaves,  over 
the  mouth  of  a  shaft. 
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HEAP- ROASTING.  Rnminji  fin-  sulphui'  nut  of  ores  piled  in  heaps 
with  a  sirmll  ainniitit  cif  wood  or  other  hiA, 

HEAVE.  A  fault.  Thf  rolling  nut  of  line  of  dip  tiy  a  lode  in  making 
depth. 

HEAVING.     RoUing. 

HECTAHE.     A  metric  meaaurp  equalling  2.471  acres, 

HOIST.  An  engine  for  hoistings  the  rope,  as  raised,  being  coiled  arouiid 
a  drum, 

HOISTER,     A  hoist, 

HOLE,  Any  opening  in  the  ground.  More  especially  a  hole  drilh^d 
for  explosiv^es. 

HOLIHG  THROUGH,  A  drift  or  other  mine  opening  b  holed  through 
when  a  connection  is  made  between  tuo  st^parate  end;*  working  toward  each 
other. 

HORIZON.  The  sk^-Iine^  commonly  used  in  the  sense  of  absoltitely 
flat,  as  shown  by  a  spirit  ie\^el.  Geologically,  all  rock  strata  of  the  same 
geological  period, 

HORSE,  An  intrusion  of  country  roek  into  a  mineral  body,  Sometimea 
^nony moils   with   dyke. 

HORSE-WHIM.     A  windlofls  operated  by  horsepower. 

HUEL.     Cornish  for  mine.     Commonly  spelled  wheal. 

HUNGRY,     Nearly  or  quite  barren  of  mineral  value. 

HUNTINGTON  MILL.     An  improved  Chilean  mill. 

HYDRATED.     Containing  water  of  crystallization. 

HYDRCKMETALLURGY.     The  reduction  of  orf»s  by  wet  prooeSMB.^ 

HYDROUS,     Containing  ^\^\vr. 

IGNEOUS,     RcH'ka  of  volcanic  origin. 

IMPREGNATED,  Containing  ore.  Properly  usk'd  in  referring  to  coun- 
try roek  carrying  mineral  similar  to  that  in  the  \'ein. 

IN  PLACE,     Roek  matter  in  the  positimi  w^here  deposited  by  nature, 

IN  SITU.     In  plaee. 

INCH,     See  Miner's  Inch, 

INCLINATION,  The  dip  of  a  ^'cin  from  the  horizon  measured  in  de* 
grees. 

INCLINE  SHAFT^     A  shaft  sunk  at  any  angle  with  the  horizon  under 

INCRUSTATION.     A  solidified  coating,  usually  crystallized. 

INFILTRATION.  The  depa-^ition  of  mineral  malt<>r  from  i>i»reolating 
water. 

INGOT,  A  mass  of  metal  east  in  a  peculiarly  formed  mold;  api>licil 
only  to  gold,  silver  or  copper.     Iron  is  east  in  pigs. 

INTAKE.     The  opening  for  water  to  enter  a  pipe  or  flume. 

IRIDESCENT.     Showing  the  colors  of  the  rainbow. 

IRON  HAT.     Gossan. 


JIG*     A  machine  for  concentrating  ore  or  mincrai  l:>y  means  of  oscillator}' 
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or  ^ibratoiy  motion,  aided  by  jets  of  water,  separation  of  the  ore  from  its 
gaogue  being  effected  by  the  greater  specific  gravity  of  the  former. 
JIGGER.     A  crude  jig. 

JIGGING.     Concentrating  ore  by  the  use  of  a  jig. 
JUMPER.     A  chum  drill. 
JUNCTION.     The  uniting  point. 

KEWEENAW  AN.  Pertaining  to  or  of  the  Keweenaw  formation,  in 
which  the  Lake  Superior  copper  mines  are  opened. 

KIBBLE.     A  bucket  used  for  hoisting  material  in  a  shaft. 
KILLAS.     Clay  slate  or  shale. 
KILOGRAM.     A  metric  weight  of  2.2046  pounds. 
KILOMETER.     .\  measure  of  distance  equalling  0.621376  miles. 
KINDLY.     Appearance  of  rock  carrying  or  promising  to  carrj-  good 
nuDeral  values. 

LADDER  ROAD.     A  laddeniay. 

LADDERWAY.  The  series  of  ladders  giving  ingress  and  egress  to  a 
niine  shaft:    the  compartment  in  which  the  ladders  are. 

LAGGING.     Timber,  usually  of  small  diameter,  placed  over 'the  cap- 
timbers  of  incline  shafts  and  drifts,  to  prevent  damage  from  falling  rock. 
LAMINAE.     Thin  plates. 

LANDER.  The  man  at  the  mouth  of  the  shaft,  who  receives  signals 
from  below,  and  attends  to  the  imloading  of  rock  sent  up  in  buckets,  skips 
or  cages. 

LAUNDER.  .\  wooden  flume  or  sluice,  used  to  convey  water,  or  tail- 
ing held  in  solution  in  water. 

LAVA.     Rock  formed  by  flows  from  volcanoes. 
LEACH.     To  dissolve  minerals  from  ore  by  water. 
LEACHING.     Lixiviating  ores. 
LEAD  (leed).     A  mineral  body. 

LEDGE.     The  solid  rock  where  encountered  at  or  nearest  surface. 
LEG-PIECE.     An  upright  timber  supporting  the  cap  of  a  timber  set. 
LEGS.     The  side  pieces  of  a  set  of  timber. 
LENSE.     An  ore  body  of  lenticular  form. 
LENTICULAR.     Having  the  shape  of  a  double  convex  lensc. 
LEVEL.     A  horizontal  opening  in  a  mine.     Levels  are  commonly  opened 
at  stated  intervals  as  depth  is  gained — usually  at  100  feet  in  modem  mining 
practice.     The  word  "level"  is  frequently  used  interchangeably  with  the 
word  drift,  but  Is  more  comprehensive.     Both  drifts  and  crosscuts  may  be 
opened  on  a  level,  but  a  crosscut  is  not  a  level. 
LIGNEOUS.     Of  a  woody  nature. 
LIMESTONE.    Calcium  carbonate. 

LIXIVIATION.     The  process  of  leaching  out  mineral  values  from  ores. 
LdDE.     A  stratified  rock  bed  carr>-ing  mineral  values. 
LONG  TON.     A  gross  ton  of  2,240  pounds  avordupois. 
MAGMA.     Gangue.     Rock  material  carrying  ores. 
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inLxed,  by  electrolysis,  cupellation,  use  of  acids  or  other  chemical  or  metal- 
lurgical processes. 

PASS.    A  winze. 

PATENTED.  A  mining  claim  is  patented  when  the  government  exe- 
cutes a  deed  or  patent  to  the  holder. 

PENTHOUSE.  A  shed-roof  erected  in  the  bottom  of  a  shaft,  when  sink- 
ing, to  protect  miners  from  accidental  fall  of  rock,  timber  or  tools  from  above. 

PENTICE.     An  erroneous  spelling  of  penthouse. 

PEROXIDE.  The  oxide  of  any  metal  containing  the  greatest  propor- 
tion of  oxygen. 

PERPENDICULAR  SHAFT.     A  shaft  sunk  verticaUy. 

PERTENENCIA.  One  mineral  claim  in  Mexico;  area,  one  hectare, 
or  2,471  acres. 

PETERING.     Pinching. 

PETER  OUT.     To  pinch  out. 

PETROGRAPHY.     The  science  of  rocks. 

PHOSPHATE.  An  ore  of  any  metal  or  metals  with  which  phosphorous 
and  oxygen  are  chemically  united. 

PICK.     A  pick  ax. 

PICUL.     A  Chinese  weight  of  133^  pounds. 

PILLAR.  A  section  of  rock  or  ore  left  in  place  to  support  shafts  or 
roofs. 

PINCHING.     The  narrowing  of  a  vein. 

PINCHING  OUT.     The  narrowing  of  a  vein  to  extinction. 

PIT.     An  opening  in  the  earth's  surface,  usually  shallow. 

PITCH.  Synonymous  with  "dip,**  but  occasionally  used  to  designate 
the  angle  of  decline  from  the  horizon  measured  along  the  strike  of  the  lode  or 
vein. 

PITCHING.     The  irregular  descent  of  a  vein. 

PLAIN.     A  flat,  champaign  country'. 

PLANT.  The  machinery'  equipment  of  a  mine  or  reduction  works.  In 
general  use  the  term  includes  buildings  housing  machinerA'. 

PLAT.  The  enlargement  of  a  shaft  at  a  level,  to  give  extra  space  for 
loading  and  unloading  the  cage,  skip  or  bucket. 

PLATEAU.  A  flat  table  land,  similar  to  a  prairie,  but  at  a  higher  ele- 
vation. 

PLUTONIAN.     Volcanic. 

PLUTONIC.  Rock  strata  of  volcanic  origin  overlaid  at  some  time  by 
later  beds. 

POCKET.  Underground,  an  ore  deposit,  usually  of  small  extent.  On 
surface,  a  bin  at  shaft  house  or  mill,  in  which  ort»  is  stored. 

POCKETY.  Where  a  mineral  body  carries  values  very  irregularly,  in 
spots,  it  is  said  to  be  pockety. 

POLL-PICK.  A  tool  having  a  pick  on  one  end,  and  a  poll,  or  hammer 
head,  on  the  other. 

POOD.     A  Russian  weight  of  36.112  pounds  avordupois. 
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POPPET-HEAD.     Framework  over  a  shaft  for  a  sheave-wheel. 

POWER-DRILL.  A  mai'hinc  for  drilling  holes  in  rock,  actuated  by 
compressed  air,  steam  or  electricity. 

PRILL.     Cornish  for  selected  ore  secured  by  cobbing. 

PRIMARY.     The  oldest  rock  formations. 

PROP.  A  heavy  timber  placed  with  its  foot  against  the  floor  of  a  mine 
opening  and  its  top  against  the  roof,  to  support  the  rock  above. 

PROSPECT.  To  seek  for  mineral:  a  new  mining  property  that  ha* 
not  yet  earned  the  right  to  be  called  a  mine. 

PROSPECTING.  Exploratory-  work  for  mineral,  on  property  where  no 
rifular  mine  has  Ih'cii  opened. 

PROSPECTOR.     A  searcher  for  mineral. 

PROTOXIDE.  The  oxide  of  any  metal  containing  the  least  proportion 
of  oxygen. 

PUDDIWGSTONE.     A  coarse  conglomerate  showing  rounded  jx^bbles. 

PULLEY-STAND.  A  temporary'  tripod  or  other  light  frame  construc- 
tion, holding  a  pulley,  over  which  the  rope  used  in  hoisting  Ls  passed. 

PULP.     Wet,  concentrated  ores. 

PULVERIZE.     To  crush  to  a  powder. 

PYRRHOTITE.     Magnetic  iron  sulphide. 

PYRITE.     Iron  disulphide. 

PYRITES.     Sulphide  ores;   pyrite. 

PYROGNOSTICS.     Characteristics  of  a  mineral  under  the  blo^-pipe. 

QUARRY.  An  open  pit,  of  varying  sizt»,  sometimes  several  acres  in 
area,  from  which  stone  or  ore  Ls  mined. 

QUARTER-SECTION.  A  quarter  of  a  square  mile  of  land;  160  acn's 
laid  out  in  a  parallelogram,  each  side  of  which  is  one  half  mile  in  length. 

QUARTZ.  Silica.  Dioxide  of  silicon,  frc^quently  containing  traces  of 
iron  and  other  minerals,  and  often  the  gangue  of  gold  and  other  metals. 

QUARTZITE.  An  oxide  of  silicon,  with  other  minerals  in  var\'ing  quan- 
tities, partly  granular  and  partly  crystalline  in  structure. 

QUARTZOSE.     Rock  having  much  quartz  in  its  composition. 

RAGGING.  Cornish  for  rough  cobbing;  middle  sized  broken  lumps 
of  ore. 

RAISE.  A  shaft  or  winze  that  is  being  opened  from  below.  Some- 
times called  upraise  or  uprise. 

RANGE.  A  mineral  belt,  also  in  many  American  states  a  sur\'eyor*s 
term  for  describing  and  locating  lands.  The  state  is  sur\'eyed  in  sections 
(with  their  subdivisions),  towns  and  ranges.  A  town  (or  township)  com- 
prises 36  sections  and  is  a  square  of  six  miles.  Each  to^^iiship  receives  a 
double  number,  one  for  the  town  and  one  for  the  range.  The  toi^Tis  are  num- 
^>erpd  consecutively  from  south  to  north  and  the  ranges  are  similarly  num- 
^rwi  from  oast  to  west. 

RAW  ORE.     Ore  before  treatment. 

REAMER.     A  tool  like  a  bit,  used  to  enlarge  a  hole  previously  drilled. 

REDUCTION.     The  separation  of  metals  from  their  ores. 
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REEF.    A  stratified  mineral-bearing  rock  formation. 

REFINING.  The  elimination  of  impurities  from  crude  metals,  or  8e|>- 
aration  of  metallic  alloys  obtained  in  the  reduction  of  ores. 

REFRACTORY.  A  refractor^'  ore  is  one  that  cannot  be  smelted  by  ordi- 
nary metallurgical  processes.  A  refractory  stamp-rock  is  one  that  is  pulver- 
ized with  unusual  difficulty. 

REGULUS.     Copper  matte. 

RESERVES.  Bodies  of  mineral-bearing  ground  opened  in  a  mine  ahead 
of  immediate  requirements. 

REVERBERATORY  FURNACE.  A  smelting  furnace  in  which  the  flame 
from  the  grate  is  reflected  back  on  the  charge  of  ore  by  the  roof. 

RISE.     A  raise. 

ROASTING.  Driving  off  sulphur  and  other  similar  volatile  elements 
from  ore  by  heating.  When  done  in  a  furnace  under  great  heat,  the  process 
is  called  calcining. 

ROASTING  FURNACE.  An  oven  for  the  expulsion  of  sulphur,  arsenic 
and  other  volatile  elements  from  ore. 

ROB.  A  mine  is  robbed  when  its  pillars  and  other  supports  are  removed 
for  their  mineral  values,  regardless  of  the  future  of  the  property.  Done  only 
by  unprincipled  persons  or  when  the  mine  is  about  to  be  abandoned. 

ROCK.     Stone. 

ROCK  BURROW.     A  pile  of  refuse  rock  from  a  mine. 

ROCK  CAR.     An  ore  car. 

ROCK-CRUSHER.  A  iiiachiii<>  for  n^ducing  rock  or  on*  to  smaller  sizes. 
Crushers  are  of  two  typrs,  tlic  jaw-crusher  and  the  centrifugal.  The  jaw- 
crusher  works  as  a  man  cracks  nuts  with  his  teeth,  the  centrifugal  operates 
on  the  plan  of  a  coffee-grinder. 

ROCK-DUMP.     The  place  where  worthless  nnk  is  piled. 

ROCK-FILLING.  Waste  rock  placed  in  worked-out  stopes  as  a  support 
fi-r  the  roof.  * 

ROCK-HOUSE.  A  building  where  copper-lx^aring  rock  is  received  and 
put  through  crushers  before  shipment  to  the  mill.  Is  really  a  preparatory 
mill.     Is  usually  built  in  connection  with  a  shaft  house. 

ROLLING.  In  its  descent,  a  lode  or  vein,  while  fairly  constant  to  a  given 
angle  on  the  average,  frequently  makes  depth  at  irregular  angles.  This  is 
called  rolling. 

ROLLS.  Heavy  steel  rollers,  worked  in  pairs  like  a  clothes- wringer,  used 
for  crushing  rock  and  ore. 

ROOF.     The  rock  above  a  mine  opening. 

ROOM.  Similar  to  a  stope ;  term  usually  applied  to  mines  working  min- 
eral l)odics  lying  nearly  horizontally. 

ROYALTY.  A  percentage  paid  to  the  fee-owner  from  mineral  values  ob- 
tained by  the  leasee  of  a  mine. 

RULE-OF-THUMB.  The  guess-work  and  rough  measurement  plan  of 
mining,  in  contradistin<;tion  to  8yst<'niatic  development  from  data  ob^ 
tained  by  careful  surveying  and  engineering. 
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RUN.    When  superincuinbent  material  is  coming  into  mine  openings, 
the  ground  is  said  to  be  running. 
SADDLE.    An  anticlinal. 

SAFETY  CAGE.     A  cage  furnished  with  automatic  appliances  to  stop  its 
descent  in  case  the  cable  breaks.     Usually  works  well  in  theory. 
SALT.    A  chemical  union  of  an  acid  with  a  base. 
SALTING.     Placing  foreign  ore  in  a  mine  to  deceive  intending  purchas- 
ers or  other  interested  parties. 

SAMPLE.     A  specimen  of  ore — usually  not  the  worst  to  be  found  in  the 
mine. 

SAlfD  PUMP.     A  pump,  usually  centrifugal,  designed  to  lift  water  carrj-- 
ing large  quantities  of  coarse  tailings. 

SAKDS.     Tailings  from  the  stamp  mills  of  Lake  Superior  copper  mines. 

SA5D  SHAFT.     A  shaft  sunk  through  sand. 

SAND  WHEEL.     A  large  wheel,  having  buckets  on  its  inner  perinieter, 
for  elevating  water  carnkUng  stamp  sand. 

SCALE  COPPER.     Copper  in  ver>^  thin  flakes. 

SCHIST.     A  metamorphic  slaty  rock  of  foliated  structure. 

SCHISTOSE.     Approximating  to  schist. 

SCORIA.     The  slaty,  porous  portion  of  a  lava  flow;  slags  from  copper 
smelters. 

SCRAM.     A  mine  that  is  being  gone  through  carefully,  when  apparently 
worked  out,  for  mineral  previously  overlooked ;  to  scram. 

SCRAMMING.     Searching  a  mine  for  mineral  previously  overlooked. 

SCREEN.     A  grating  of  perforated  metal  or  woven  i*ire. 

SEAM.     A  thin  layer  of  rock  or  ore. 

SECONDARY.     Rock  strata  of  the  second  period. 

SECTILE.     That  which  may  be  cut  easily. 

SECTION.     A  field  or  district ;  also,  in  the  United  States  of  America,  a 
square  mile  of  land. 

SECTION  POST.     A  boundary  mark  set  at  section  comers  b}*  sur\'eyors. 

SEDIMENTARY.     Rocks  formed  by  deposition  from  water,  as  contra- 
distinguished from  rocks  formed  by  igneous  action. 

SELVEGE.     Fluccan. 

SET.     A  framed  set  of  timber  used  for  supporting  ground  in  a  mine. 

SHAFT.     A  downward  opening  into  a  mine,  with  its  ypper  end  at  surface. 

SHAFT-HOUSE.     A  building  at  the  mouth  of  a  shaft,  where  ore  or  rock 
is  landed  from  below. 

SHALE.     An  argillaceous  slate,  of  fissile  structure. 

SHEAVE.     A  grooved  wheel,  notehed  to  carry  rope.     An  open  pulley. 

SHIFT.     A  miner's  turn,  of  eight  to  ten  hours'  work ;  a  force  of  men  em- 
ployed on  one  turn. 

SHIFT-BOSS.     A  mine  boss  or  under  captain  in  charge  of  one  gang  or 
party  of  miners. 

SHOE.     A  stampshoe. 

SHOOT.     A  chute. 
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SHORT  TON.     A  weight  of  2,000  pounds  avordupois. 

SHOT.     A  blast  of  some  explasive. 

SHOT  COPPER.  Small  rounded  nodules  of  native  copper,  somewhat 
resembling  small  shot  in  size  and  shape. 

SHUTE.     A  chute. 

SILICA.     Dioxide  of  silicon ;  quartz. 

SILICATE.     An  ore  of  any  metal  or  metals  chemically  united  with  silica. 

SILL.     The  floor-piece  of  a  set  of  mine  timber. 

SINKING.     The  process  of  deepening  a  shaft  or  winze.  * 

SINKING-PUMP.  A  pump,  usually  vertical,  secured  to  a  platform,  and 
lowered  as  required,  as  the  shafts  are  deepened. 

SKIP.  An  iron  box,  open  at  the  top,  running  on  four  wheels,  and 
hauled  by  a  cable,  used  in  incline  shafts  for  hoisting  ore  and  rock  and  lower- 
ing timber. 

SKIP-ROAD.  A  track  of  T-ruils  spiked  to  wooden  sleepers,  on  which  the 
skip  runs.  ^ 

SKIP- WAY.     A  skip-road. 

SLAG.     The  vitreous  refuse  matter  from  a  smelting-fumace. 

SLICING.  When  mine  pillars  are  removed  the  work  is  called  slicing 
down. 

SLICKENSIDES.  A  polished  rock  surface  showing  st nations  produced 
by  movement  of  adjoining  rocks  under  great  pressure. 

SLIDE.  A  dissociation  of  strata  caused  by  the  subsidence  of  the  over- 
lying rock  formation. 

SLIMES.  Exceedingly  small  particles  of  rock  and  mineral  held  in  solu- 
tion ia  water,  making  a  slimy  mixture. 

SLIME  TABLE.  A  circular  revolving  table  whereon  slimes  are  worked, 
and  the  minute  particles  of  mineral  saved. 

SLIP.     A  fault  where  a  superincumbent  stratum  has  slid  downwards. 

SLUDGE.  Mixed  rock  and  water,  brought  to  surfiu^e  where  a  diamond 
drill  cuts  through  XQvy  soft  rock:  also,  the  tailings  from  a  concentrator  or 
miU. 

SLUICE.     A  wooden  flume  or  launder. 

SMELTER.  Works  where  ores  or  crude  metals  are  freed  from  gangue 
or  chemically  united  elements  by  heat . 

SMELTING.  The  reduction  of  on^s  and  cnide  metals  in  furnaces  by 
heat,  fuel  and  fluxing  meterial  being  added  to  the*  material  to  be  smelted. 

SMELTS.     A  smelting  plant. 

SOAPSTONE.     Steatite. 

SOLLAR.     A  platform  in  a  shaft. 

SPATHIC.     Havhig  a  form  approximating  that  of  feldspar. 

SPILL.  Lagging  dri\en  ahead  of  the  regular  timbering  in  treacherous 
ground. 

SPITZKASTEN.  Gc^rman  for  a  pyramidal  box,  wherein  ores  are  concen- 
trated and  sized  by  a  jet  of  wat<'r  fed  from  below. 

SPOON.     A  long-handled  spoon  u.sed  to  scrape  out  drill  holes. 
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SQUARE  SETS.  A  form  of  mine  timl)ering  with  inortifled  and  tenoned 
sill,  top  piece  and  uprights  of  equal  length,  joined  at  right  angles. 

SQUIB.     A  fuse: 

STACK.  The  chimney  of  a  furnace;  usually  employed  to  designate  a 
number  of  furnaces,  when  used  in  the  plural. 

STAMP-MILL.     A  mill  for  crashing  and  concentrating  minerals. 

STAMP-ROCK.  Rock  containing  fine  copper  that  can  Ixi  secured  hy 
sUmping. 

STAMPS.     Machines  to  crush  rock  or  ore  by  hea\'>'  blows. 

STAMP-SHOE.  The  hea\y  chilled  iron  casting  attached  to  the  lower 
end  of  a  stamp  piston  that  does  the  actual  crushing  of  rock  in  a  stamp  mill. 

STATION.     A  chamber  in  a  shaft,  cut  out  for  pumps,  etc. 

STEAM-HAMMER.  A  heavy  hammer  actuated  by  steam  or  compressed 
air. 

STEAM-STAMP.     A  stamp  m>tuated  by  steam. 

STEATITE.     Soapstone.     A  greasy  mineral,  having  a  talc  !)as<\ 

STEP  FAULT.     A  s<»rie8  of  faults,  rlsuig  like  steps. 

STOCKWERK.  Country-  rock  penetrated  by  numerous  small  stringers 
of  ore,  the  entire  mass  averaging  sufficiently  rich  to  jx^nnit  its  mining  and 
treatment . 

STOPE.  Ust»d  interchangeably  to  designate  the  excavation  alwve  a 
drift,  or  the  pay  rock  remaining  unmined  above  a  drift. 

STOPING.  Breaking  down  the  mass  of  pay  rock  or  ore  above  a  drift. 
^Vn  stoping  in  an  ore  body  of  average  width,  miners  can  break  rock  much 
more  quickly  and  cheaply  than  when  driving  the  drifts,  w^hich  are  usually 
about  7x7  feet  in  size. 

STOPIHG  GROUlfD.  Ground  in  reserve,  opened  !)y  drifts,  and  ready 
for  breaki ng  do wn . 

STRATA.     The  successive  rock  layers  of  the  earth. 

STRATIFIED.     Having  regular  layers  of  vanning  rock  formation. 

STRATUM.     A  layer  or  l>cd  of  rock. 

STREAK.     The  color  given  by  a  mineral  when'scratch(»d. 

STRIKE.  The  horizontal  trend  of  a  mineral  body,  mcasun^d  !)y  the 
points  of  the  compass. 

STRINGER.     A  thin  seam  of  ore. 

STRIPPIIfG.  (v).  Uncovering  a  lode,  vein  or  bed  of  mineral,  by  re- 
moving the  superincumbent  earth;  (n).  the  drift  or  alluvial  soil  overiying  an 
ore  body. 

STRUCTURE.  The  form  of  a  mineral,  such  as  granular,  cr>'stalline  or 
amorphous. 

STUDDLE.     A  prop  in  a  mine. 

STULL.     The  top  piece  of  a  set  of  mine  timber. 

SULPHATE.  An  ore  of  any  metal  or  metals  with  which  sulphur  and 
water  are  chemically  united. 

SULPHIDE,  kn  ore  of  any  metal  or  metals  with  which  sulphur  is  chem- 
ically united.    Sometimes  called  a  sulphuret. 
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SULPHOANTIMONIDE.  An  ore  of  any  metal  or  metals  with  which 
sulphur  and  antimony  are  chemically  united. 

SULPHOARSBNIDE.  An  ore  of  any  metal  or  metals  with  which  sul- 
phur and  arsenic  are  chemically  united. 

SULPHURET.     A  sulphide.     Term  becoming  obsolete. 

SUMP.     The  bottom  of  a  shaft,  where  water  collects. 

SURFACE  CAPTAIN.  A  mine  superintendent  whose  duties  are  wholly 
on  surface. 

SURFACE  RIGHTS.  The  ownership  of  the  surface  of  land  only,  where 
mineral  rights  are  reserved. 

SWABSTICK.     A  stick  used  to  clean  out  drill-holes. 

SYNCLINAL.  A  trough  fonned  by  rock  strata  that  are  low  in  the  center 
and  high  on  the  sides.     Reverse  of  an  anticlinal. 

TABLE.     An  ore  concentrator,  of  which  there  are  various  forms. 

TAILINGS.     Refuse  matter  from  a  stamp  mill. 

TAMPING.  Closely  packing  clay  or  other  sticky  earth  into  a  drill-hole 
above  the  cartridges,  to  give  greater  force  to  the  blast. 

TAPER  OFF.    Cornish  for  stopping  work  temporarily. 

TELERA.     Spanish  for  a  roast-heap  of  sulphide  ore. 

TENSILE  STRENGTH.  The  resistance  to  breaking  or  elongation  ofifered 
by  metal  when  imder  strain  from  either  end. 

TERRERO.     Spanish  for  waste  burrows. 

TERTIARY.  Rocks  of  comparatively  recent  formation,  as  time  is  meas' 
ured  by  geological  periods. 

TEST-PIT.     A  shallow  pit  sunk  to  discover  mineral. 

THROW.     The  vertical  displacement  of  a  vein  caused  by  faulting. 

TIMBER.  The  wooden  beams  and  sticks  used  for  underground  sup- 
poirts. 

TIMBER-BOSS.     The  head  timberman. 

TIMBERMAN.     One  who  works  at  timbering  a  mine. 

TON.     See  Metric,  Long  and  Short  tons. 

TONELADA.     Spanish  for  ton. 

TOSSING.     Jigging  finely  comminuted  ore. 

TOWN.     See  Range  for  description. 

TRACHYTE.     A  micaceous  hornblende  and  feldspar  rock. 

TRAM.  To  load  rock  or  ore  in  tram-cars  and  push  same  to  the  shaft;  a 
tramway. 

TRAM-CAR.  A  car  running  underground  on  light  T-raib,  used  for  car- 
rying rock  from  the  stopes  and  other  workings  to  the  shafts. 

TRAMMERS.     Men  who  load  and  tram  the  broken  rock  undei^round. 

TRAP.  A  dense  gray,  blue  or  greenish  rock  of  volcanic  origin ;  of  con- 
siderable variety  in  different  beds,  but  usually  of  feldspathic-augitic  hature. 

TRAPPEAN.     Pertaining  to  trap  rock. 

TREND.     The  general  direction  of  a  mineral  body. 

TRESTLE.  A  frame- work  of  timber rs,  connecting  various  mine  and  mill 
buildings  on  surface,  usually  carrying  tram-tracks. 
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TRIBUTE.  The  royalty  or  percentage  paid  by  worlcmen  to  owners  for 
the  privilege  of  working  a  mine.  Apt  to  be  a  form  of  grand  larceny,  at  the 
expense  of  the  mine's  future. 

TRIBUTOR.     One  who  works  a  mine  on  tribute. 

TRIPOD.  The  three-legged  iron  frame  on  which  the  working  parts  of  a 
power-drill  rest. 

TROLLEY-CABLE.  A  wire  rope  sometimes  used  in  an  incline  shaft  as  a 
guide  for  the  bucket. 

TROUBLED.     A  vein  is  troubled  when  disturbed  or  faulted. 

TSUBO.     Japanese  measure  of  six  feet  square,  equalling  36  square  feet. 

TUFA.  (Calcareous).  A  porous  limestone;  (volcanic).  Loosely  cemented 
ash  and  scoria  from  a  volcano. 

TURBINE.     The  most  efficient  form  of  water-wheel. 

TUTWORK.     Development  work. 

UNCONFORMABLE.  Rock  strata  that  do  not  correspond  as  to  bed- 
ding, horizons  or  geological  age. 

UNDERHAND  ST0PIN6.     Removing  ore  in  descending  steps. 

UNDERLAY.  The  mineral  bodies  lying  under  a  giv(»n  tract,  though  not 
outcropping  on  surface. 

UNPATENTED.  Mining  claims  held  from  the  United  States  Government 
subject  to  annual  assessment  work. 

UNSTRATIFIED.     Rock  forms  not  bedded  in  layers. 

UNWATER.     To  free  from  water;  to  pump  out. 

UPCAST.     A  shaft  having  an  upward  air  current. 

UPRAISE.    A  reuse. 

VAN.     To  dress  ore. 

VANNER.  A  jig  for  dressing  ore  by  means  of  vibratory  motion,  aided 
by  jets  of  water  to  carry  away  gangue-rock. 

VARA.     A  Spanish-American  measure  of  33  inches. 

VEIN.  A  mineral  body  having  defined  walls.  See  contact  vein  and  fis- 
sure vein. 

VEINSTUFF.     Ore  with  its  associated  gangue. 

VENTILATION.  The  system  of  natural  or  artificial  air  currents  in  a 
mine.     See  air-shaft. 

VERTICAL.     Perpendicular.     Upright  and  downright. 

VERTICAL  SHAFT.  One  sunk  at  an  angle  of  9()°  with  the  horizon, 
or  directly  dowTiwards  toward  the  center  of  the  earth. 

VINNEY.  Cornish  for  copper  ore  with  a  green  coating  caused  by  weath- 
ering. 

VIRGIN.  Native  metal,  as  distinguished  from  ores,  which  arc  chemical 
compounds. 

VITREOUS.     Of  a  glassy  nature. 

VOLATILE.     That  which  can  be  driven  off  as  vapor,  by  heat. 

VUG.  A  druse.  A  hollow,  or  cave,  entirely  surrounded  by  rock.  Usu- 
ally shows  fine  crystallizations. 

WALL.     Rock  of  a  different  formation  adjoining  a  vein  or  other  ore  bod  v. 
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WATER  DRILL.  A  pmver  drill  in  which  a  current  of  water  runs  through 
the  hit  of  the  drill,  chanf^ing  the  rock  dust  from  the  bit  into  sludge  which  is 
expelled  from  the  bore-hole  by  the  force?  of  the  current. 

WATER  JACKETED  FURNACE.  A  smelting  furnace  provided  with 
an  outer  jacket,  between  which  and  the  furnace  proper  water  is  circulated. 

WATER  LEVEL.  The  point  above  which  water  does  not  rise  when  a 
mine  is  allowed  to  fill. 

WEATHERED.  Rock  altered  in  structure  by  exposure  to  air  and 
water. 

WET  PROCESSES.     Leaching  processes;  lixi%'iation. 

WHEAL.     C'oniish  for  mine.     Synonymous  with  bal. 

WHIM.     A  windlass  with  a  horizontal  drum. 

WHIP.     A  rope  and  fixed  pulley  or  pulleys,  for  hoisting.  ^ 

WILFLEY.     A  Wilfley  concentrating  table. 

WINCH.     A  windlass. 

WINDLASS.  A  winding  device  for  hoisting  from  a  pit  or  shaft,  by  meaDB 
of  coiling  a  rope  or  cable  around  a  drum. 

WIRE  BARS.     Refined  copper  cast  into  bars  for  wire  drawing. 

WORKINGS.     The  underground  openings  of  a  mine. 

YELLOW  COPPER  ORE.     Chalcopyrite. 

ZINC  BLENDE.    Sphalerite.    Sulphide  of  ziiic. 
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CHAPTER  VIL 


Copper  Deposits  of  the  United  States. 


» 
^ 


^ 


In  this  chapter  will  be  found  synopses  of  the  principal  features  of  int^jrest, 
Bcieolifically  and  commercially,  of  the  copper  deposits  of  the  United  States, 
arranged  by  states  and  territorieSp  in  alphabetical  order. 

ALABAMA.  This  state^  possess^'s  deposits  of  chalcopyrite  ore  occurring 
aa  V'eins  in  igneous  rocks^  in  riebunie  and  Randolph  counties.  The  upper 
portions  of  at  It-ast  two  of  these  veins  carried  good  values  in  oxide  and  car- 
bonate ores,  with  some  asmiciated  gold  and  silver  valuea,  and  occasional 
sheets  of  native  copper.  Two  mines  were  worked  quite  extensively  in  the 
seventies.  These  were  closed  when  the  altered  ores  were  replaced  at  depth 
by  sulphides^  There  has  recently  been  some  revival  of  intert^t  in  Alahanm 
copper  orea,  which,  so  far  as  knoi^-n,  are  confined  to  the  northwestern  comer 
of  the  state,  and  some  development  work  is  now  under  way. 

ALASKA.  In  giving  ronsideratinn  to  the  mineral  deposits  of  Alaska, 
it  must  be  borne  in  mind  that  this  territor>'  is  an  empire  in  itself,  having 
a  greater  area  than  France  and  Germany  combined.  The  copper  deposits^ 
kno'n'n  and  partially  prospected,  are  scattered  over  a  vast  tcrritorj",  and 
occur  under  such  %'aTying  geological  and  geographical  conditions  that  com- 
ments pertinent  to  one  district  might  be  entirely  inapplicable  to  another. 
Alaskan  copper  deposits  cannot  be  considered  as  one  district,  but  as  a  num- 
ber of  separate  fields,  with  all  the  distinctions  implied  thereby. 

It  may  be  said,  in  a  general  way,  tlmt  there  is  much  copper  in  Alaska » 
It  may  also  be  said  that  there  are  many  and  able  liars  in  Alaska.  There 
is  little  question  that  the  various  placer  gold  camps  of  interior  Alaska  and 
the  Yukon  have  been  systematically  boomed  by  an  organized  claque,  to  the 
benefit  of  sundry'  transportation  lines  and  outfitting  firms.  Many  of  the 
press  despatches  have  been  of  a  misleading  nature^  and  there  are  evidences 
that  similar  sjstematic  promotion  of  a  copper  mining  boom  is  being  attempt- 
ed. This  is  not  intended  to  apply  to  thii  local  newspapers  of  Alaska,  but 
to  certain  not  always  veracious  correspondents,  and  to  various  newspapers 
along  the  Pacific  coast.  This  criticism  will  doubtless  bring  forth  warm 
expostulations,  and  perhaps  the  author  will  be  accused  of  att<?mpting  to 
deliberately  injure  a  new  and  promising  copper  field,  though  such  Is  not  the 
case.  There  is  every  likelihood  that  good  copper  mines  will  be  opened  in 
Alaska.  In  facti  several  now  opening  are  of  more  than  ordinary'  promise, 
but  there  has  been  so  much  of  exaggeration,  of  misrepresentation  and  of 
downright  lying,  about  Alaskan  copper  deposits,  that  the  reported  finds  of 
mountains  of  pure  copper  must  be  taken  cum  grano  salis.     The  bogus  mine 
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proraotpr  always  finds  his  most  profitable  field  in  a  difltrict  far  from  ci^nteri 
of  population  and  tliftieulr  of  access.  Ten  years  ago  Amona  waa  filled  with 
wildfrat  mines  and  mining  fakers  «>f  all  grades,  and  they  gave  that  tenitoiyi 
a  ver}^  bad  reputation  among  investore.  lliia  bad  8lat<»  of  affairs  has  beea 
greatly  ameliorated  of  lat*»,  and  while  there  art?  still  salied  mines  and  mine 
saltera  in  Arizona^  the  standard  of  mining  and  mme  promotion  has  b^rn 
greatly  raised  in  the  past  few  years,  as  the  district  has  become  more  accessible 
and  better  known.  Alaska  is  today  where  Arixona  was  ten  years  ago — a 
terra  incognita^  where  all  things  are  possible,  and  a  country' of  such  mag- 
nificent distances  that  the  natunil-bom  liar  finds  opportunitiea  of  outdoing 
hia  own  beat  records.  There  are  fine  copper  niinea  awaitmg  opening  id 
Alaska,  but  there  are  als<j  cleverly  made  bogus  gold  bricks  awaiting  pur- 
chasers. The  count r)'  nndonbt*?dly  offers  gri»at  opportunities  to  investofi 
with  the  capital,  skill  and  Ijusiiiesa  sense  required  for  successful  mining  in 
any  part  of  the  world,  but  common  business  pnidence  dictates  careful 
exanunatiou  by  competvcnt  experts  before  the  investment  of  money.  All 
legitimate  mining  district,*?  court  this  sort  of  inA'estigalion. 

Coi^per  Is  reported  as  occurring  at  many  points  in  Alaska,  prominent 
among  v\  hich  are  the  valleys  of  the  <  'opper,  White,  Thttna  and  Xanana  rivere; 
on  Latouche  and  Prince  of  Wales  islands,  along  the  Mi»  St.  Eliaa  range;  at 
various  inland  points  in  the  Ketchikan  district;  on  the  Scolai  range;  at 
Sunrise^  and  elsfnvhere,  Alaska  is  a  hilly  and  often  mountainous  countr\\ 
except  along  the  timdra  of  the  Arctic  circle,  and  the  \  alleys  of  the  large  rivers, 
often  five  to  thirty  miles  iji  width,  are  tlie  natural  highways  for  prospectors, 
hence  it  arim^s  that  nuneral  discoveries  are  first  reported  from  them,  in  tlie 
interior  districts. 

The  copper  fields  of  the  Topper  river  and  its  principal  tributaries  ha\*e 
attractjed  the  widest  attention^  thcjiijeh  the  moet  important  developments 
are  along  the  coast.  The  Copper  ri\cT  basin,  with  th^  valleys  of  its  tribu- 
tary rivers,  is  a  vast  field,  and  wUl  require  many  years  for  even  a  fairly  com- 
plete preliminar}^  examination.  This  biisin  is  a  broad  s^nclinorium,  the 
central  part  of  which  is  occupied  by  the  Wrangell  Jlountains,  which  ane  of 
Tertiar)'  age.  Copper  ores  are  reported  from  nuiny  points  along  the  vailey 
of  the  Chitna  and  between  that  river  and  Mt,  Wrangell. 

The  White  river  is  a  trilaitary  of  the  Yukon,  with  a  generally  northerly 
trend.  Kletsan  creek,  a  small  tributar>^  of  the  upper  White,  haa  excited 
nmch  interest,  because  of  the  occurrence  of  native  copper,  which  has  been 
gathered  and  usf'd  by  the  nati^'es  for  arrow-heads,  bullets  and  ornaments. 
Bcolai  Pass  is  the  divide  between  the  head  wat<*r8  of  the  White  and  Chitna 
rivers*  Mr.  James  Lindsay,  a  well-known  consulting  engineer  of  Portland, 
Ore.,  spent  the  spring  and  simm^er  of  1902  in  Alaska,  and  made  a  ^^Ty  careful 
examination  of  the  upjx^r  White  river  copper  fields.  He  informs  me  that 
the  much-talked-of  Kletsan  creek  is  apparently  of  little  importance  as  a 
possible  future  source  of  copper  supply.  The  native  copper  occurs  in  placer 
form  only,  and  has  evidently  been  derived  from  ancient  basaltic  dikes  inter- 
secting greenstone  dioritc  and  carboniferous  limestone.     I'he  nver  vaUey 
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for  a  hundred  miles  east  from  Scolai  Pass  is  covered  with  volcanic  ash,  which 
18  over  100  feet  deep  at  the  international  boundary  line  on  the  White  river. 
Tbis  VQlcanic  ash  meets  the  perpetual  snow  and  ice  at  an  altitude  of  6,000 
feet  on  the  mountains,  and  the  cupriferous  veins  are  most  effectually  hidden 
by  the  scoria  or  by  the  everlasting  ice  and  snow,  affording  about  as  discour- 
aging a  prospect  for  exploration  as  could  be  found  at  any  point  on  the  globe. 
The  United  States  Geological  Survey  reports  that  the  largest  placer  nuggets 
of  copper  in  the  Kletsan  creek  valley  weigh  eight  to  ten  pounds,  and  that 
investigation  disclosed  the  original  home  of  the  placer  copper  to  be  in  the 
greenstones,  which  were  traversed  by  irregular  joints,  in  which  calcite  was 
deposited,  and  these  were  found  to  carry  copper,  the  veins  so  found  being 
small  and  of  no  commercial  value.  All  of  the  cupriferous  veins  were  in 
contact  with  the  limestone.  In  the  same  neighborhood  are  trappean  amyg- 
daloids  carrying  amygdules  of  chalcopyrite. 

Discoveries  of  native  copper,  bomite  and  chalcopyrite  are  reported 
from  the  Kotsina  river.  Near  the  Kuskulana  river  a  mass  of  native  copper, 
three  feet  wide  and  eight  feet  long,  was  found. 

On  the  islands  and  mainland  *in  the  Prince  William's  Sound  district  a 
number  of  promising  properties  have  been  opened,  one  of  the  most  ad- 
*  vaneed  being  on  Latouche  Island.  The  Alaska  Central  railroad  is  to  run 
from  Valdez,  at  the  head  of  Resurrection  Bay,  on  Prince  William's  Sound,  to 
Rampart,  on  the  Yukon  river,  near  the  Arctic  circle  and  international  bound- 
ary line.  Preliminary  surveys  have  been  made  and  while  the  exact  route  of 
the  line  is  not  fully  determined  at  all  points,  the  road  will  run  along  the 
valley  of  the  Copper  river  from  Copper  Center  to  Mentasta  Pass,  thence 
northwesterly,  crosnng  the  upper  Tanana  to  the  Yukon,  a  distance  of  ap- 
proximately 400  miles.  This  railroad  will  traverse  several  promising  min- 
eral districts,  and  its  construction  seems  assured. 

At  the  present  time  the  most  important  copper  district  of  Alaska  is 
in  the  vicinity  of  Ketchikan,  in  southern  Alaska.  On  Prince  of  Whales  Island 
several  mines  are  being  opened  on  veins  of  sulphide  ore  that  are  apparently 
of  good  width  and  permanence,  and  which  carry  gold  and  silver  as  well  as 
fair  percentages  of  copper.  This  district  has  the  advantage  of  tide-water, 
giving  cheap  and  fairly  rapid  communication  with  the  cities  of  Puget  Sound 
and  the  Pacific  coast  of  the  United  States.  It  is  quite  certain  that  the  first 
regularly  producing  copper  mines  of  Alaska  will  be  developed  here,  and 
some  of  them  should  become  factors  in  the  world's  production  during  the 
present  year. 

ARIZONA.  Arizona  is  the  third  district  of  the  United  States  and  the 
fourth  in  the  worid  in  point  of  productive  capacity.  No  other  copper  field 
has  shown  such  marked  gains  in  production  during  the  past  decade,  and 
there  is  every  reason  to  believe  that  the  output  will  continue  to  increase 
for  many  years  to  come. 

Arizona  has  nearly  a  quarter  of  the  copper  mines  of  the  United  States. 
Blany  of  them  are  of  ver>'  doubtful  value;  a  few  arc  of  fully  demon- 
strated worth,  and  a  considerable  number  give  promise  of  becoming  both 
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largo  and  profitahio  prfKiiirers.  Tho  nwre  fact  that  a  copper  mine  is  located 
111  Arizona  should  not  prejudice  opinion  for  or  against  it*  Some  of  the  best 
and  some  of  the  won*!  niines  ever  opened  are  in  this  territory,  and  each 
mine  ahould  lie  judged  individually,  upon  its  nierita. 

There  are  evidences  of  rude  mining  by  prehistoric  peoples  at  a  num- 
ber of  point,**  in  the  territon',  but  no  traces  of  smelting,  and  had  the  copper 
ores  been  reduced,  the  slags,  anrl  pcj&Hibh^  remnants  of  the  fumacee,  could 
hardly  ha\e  escaped  attention  in  modem  days.  It  seems  likely  that  the 
in»n  ochnc^,  malachite  and  aanirlte  were  mined  in  a  crude  way,  for  plgnnent^. 
Prehistoric  turquoise  mines  have  been  found  at  several  points,  notably 
in  the  Dragoon  Mountain  range. 

The  first  copper  made  in  Arizona  was  turned  tiut  of  an  adobe  furnace 
at  the  Longfellow  nunc,  riiftctn*  in  1S73*  The  nearest  railroad  point  wa« 
80(1  milc»  dist,Hnt  at  that  tinip.  The  de^'elopmtmt  of  the  mineral  rr^aourtiea 
of  the  territory  of  Arizona  has  been  a  remarkable  one,  during  the  three 
decades  that  ha\'e  since  elapsed. 

The  copper  zone  of  Arizona,  broadly  si>eaking,  has  a  general  south- 
easterly and  northwesterly  trcTid,  and  the  coppt^r  deposits,  as  a  rule,  are  found 
along  the  contacts  of  igneous  roeks,  surh  as  porphyrx^  and  diorite,  with 
limestone  of  the  Paleoxoic  group,  mostly  of  the  carboniferous  series.  The 
general  geological  c^nulitions  of  Arizona  are  much  the  same  as  in  the  adjoining 
Mexican  state  of  Sonora. 

Copper  ores  are  found  in  more  or  less  profusion  in  every  county  of  the 
territory.  The  counties  are  of  princely  siste,  and  as  the  topography  ranges 
from  hllh*  to  mountaittous  in  mfjsi  parts^  not  f»ven  the  best  known  districts 
have  been  developed  )et,  or  even  fidly  prospected.  Nearly  all  of  the  ores 
of  copper  are  found  in  Arizona,  and  native  copper  is  of  not  ancommoQ  oc- 
currence, especially  in  the  mines  at  Clifton  and  Bisbee.  The  principal 
copper  districts  are  four  in  number,  as  follows:  Bisbee,  in  Cochise  county^ 
only  six  miles  from  the  Mexiean  border;  Jerojne,  Yavapai  county,  lu  the 
northwestern  part  of  thi:  state;  Clifton,  including  Morenci,  in  Graham  county, 
north  of  Bisbc-e  and  close  to  the  New  Mexican  border;  Gloix!,  Pinal  county, 
not  far  from  the  center  of  the  territory'.  In  addition  to  these  four  principal 
districts,  all  of  whirh  are  considerable  producers,  in  about  tlie  order  given^ 
there  are  a  do»en  or  more*  smaller  diatricls,  such  as  the  Helvetia,  in  Pima 
county;  the  Wickenl>urg,  and  others. 

The  Bisbee  district,  of  which  the  towTi  of  that  name  is  the  center,  is  really 
a  part,  geographically,  of  the  great  Sonoran  copper  belt  of  Mexico.  The 
ore  deposits  orrur  in  carboniferous  limestones,  bedded  in  nearly  horizontal 
planc'S^  and  underlaid  by  quart jiite.  The  veins  are  notable  for  the  quantity 
of  fluccan  along  the  walls,  and  are  easily  mined  as  a  rule.  The  clay  carries 
considerable  finely  comminuted  native  eopper  and  masses  of  native  metal 
fjf  respectable  size  are  occasionally  encountered.  The  oxidised  7.one  extends 
to  a  depth  of  perhaps  40()  feet  and  is  succeeded  by  unaltered  iron-copper  sul- 
phides that  average  excellent  valtjos.  The  oxidized  Sione  ia  notable  for  the 
richneBS  and  extent  of  its  high-grade  carbonate  ores. 
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The  country  rock  of  the  Jerome  district  is  slate,  extensively  intruded 
by  dioritic  igneous  rocks,  slatos  and  dioritcs  ha\Sng  a  capping  of  uncom- 
formaUe  limestones  of  later  age  and  devoid  of  copper.  There  is  a  limited 
sone  of  oxidixed  ores,  but  the  principal  dependence  is  placed  upon  the  un- 
altered disseminated  sulphides.  These  are  by  no  means  remarkable  for 
their  high  percentages  of  copper,  but  are  notable  for  their  great  extent  and 
the  high  values  carried  in  gold  and  silver. 

The  Clifton  district  has  quartzite  and  limestones  superimposed  on 
granite,  with  intrusive  igneous  rocks  of  both  basic  and  acid  types,  the  entire 
formation  being  greatly  faulted.  Ore  occurs  in  both  the  eruptive  rocks 
and  the  limestones.  It  was  in  this  district  that  the  first  Arizona  copper 
mining  was  done,  three  decades  ago.  There  were  very  extensive  deposits 
of  rich  oxidized  ores  near  the  surface,  along  the  contacts  between  the  por- 
phyry and  magnesian  limestone.  These  ores  were  self -fluxing  and  highly 
profitable  but  gave  out  at  shallow  depth,  and,  contrary  to  the  usual  rule, 
were  not  succeeded  by  sulphides.  Extensive  openings,  on  the  porphyry 
of  Humboldt  Mountain,  have  developed  enormous  beds  of  low-grade  sul- 
phides, during  the  past  ten  years,  and  these  are  now  the  mainstay  of  the 
district,  though  some  carbonate  ores  are  still  mined.  The  leaching  process, 
little  used  in  the  United  States,  is  employed  to  advantage  in  the  treatment 
of  certain  of  the  low-grade  ores  of  this  district. 

The  first  mining  in  the  Globe  district  was  done  in  1876,  and  was  for 
silver.  The  Old  Dominion,  the  principal  producer  and  a  typical  mine  of 
this  field,  is  opened  on  a  contact  vein  between  a  diorite  foot  and  a  hanging 
of  carboniferous  limestone,  over  the  greater  part  of  which  there  is  a  trachyte 
capping.  The  principal  ore  bodies  are  in  the  limestone,  and  the  ores  are 
mostly  oxidized.  A  peculiar  feature  is  the  presence  of  a  sulphide  zone 
which  has  oxidized  ores  both  above  and  below.  The  ores  are  highly  sili- 
cious  and  require  heavy  fluxing  with  iron  and  lime.  The  lack  of  sulphide 
ores,  to  furnish  the  iron  needed  in  fluxing,  is  one  of  the  most  serious  draw- 
backs of  this  district.  It  seems  likely  that  ample  bodies  of  unaltered  sul- 
phides will  be  found  at  some  future  time,  in  or  adjacent  to  this  district, 
where  operations  are  further  handicapped  by  very  high  freight  rates  on 
coke  and  other  supplies. 

Political  expediency  should  not  be  allowed  to  longer  prevent  the  ad- 
mission of  the  territory  of  Arizona  into  the  sisterhood  of  states.  The  terri- 
tory has  the  population,  resources  and  assured  future  that  are  necessary 
requisites  of  statehood,  and  should  no  longer  be  kept  in  leading  strings, 
when  both  able  and  willing  to  conduct  its  own  affairs  as  an  independent 
commonwealth. 

ARKAHSAS.  Tetrahedrite  and  tennantite  occur  in  the  Kellogg  mine, 
Pulaski  county,  only  ten  miles  north  of  Little  Rock,  the  capital  of  the  state. 
These  are  not  commonly  considered  as  commercial  ores  of  copper,  owing 
to  their  refractory  nature  and  the  highly  deleterious  effects  of  both  antimony 
and  bismuth  upon  finished  copper,  even  in  small  amounts.     Antimonial 
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and  bLsmuthlferoua  ores  are  rarely   worked,   unless  c*iiT>^ing  considerable 
values  in  silver,  as  is  rhe  case  at  Buttei  in  Algeria,  and  at  other  poinU. 


CALIFORHIA.     There   are   few   states   in   the   American   union   mon?  I 
richly  i^ndourd  with  copper  than  (alifunna.     To  ^w  the  names  of  all  the  ' 
counties  in  which  cupper  \h  tnined  or  found  would  be  nearly  equivalent  to 
calling  the  roster  f»f  the  state,  as  thci'e  are  but  few  in  which  ores  of  the  metal 
are  not  found  in  more  or  \(*s&  profusion. 

It  may  be*  said,  in  a  general  way^  that  there  are  two  copper  belta  in  the  j 
state,  one  foUowin^c  the  Coast  Range  mountains,  while  the  otlier  is  found  | 
in  the  foothilb  of  the  Sierras,     Both  belts  have  a  north  and  south  trend, 
fknd  extend  through  practically  the  entire  state.     The  Sierran  licit  reaches  I 
from  Oregon  on  the  north,  through  the  counties  of  Lassen,  Plumas,  Sierra,  | 
NcN'ada,  Plact-r,  El  Dorado,  Amador,  ('ala%'eraa^Tuolimme,  Mariposa,  Madera,  | 
Fresno,  Tulart%  Kcni,  Los  AngehNS,  San  liemardino,  and  Riverside,  to  the 
Lower  California  line.     The  Coast  Range  bolt  extend'*  from  Del  Norte  to  i 
San  Diego,  across  the  atatc  inan  north  to  south.     In  Kem  county  there  i 
is  an  apparent  branching  of  the  Sierran  copper  range,  vAith  an  offshoot  that 
traverses  Inyo  and  San  Bernardino  counties,  then  enters  the  neighboring 
trirritor>^  of  Arizona,  thus  establishing  a  close  geological  a2nd  geographical 
connection  between  the  copper  measures  of  Arixona  and  California. 

The  Californian  copper  beds  are  found  in  close  proximity  to  the  gold^ 
fields,  and  much  of  the  copper  ore  carries  considerable  values  in  gold.  In 
thc^  northcni  part  of  the  state  the  gold  and  copper  veins  are  apparently 
interwoven.  There  are  ample  evidences  of  intense  volcanic  action  in  this 
section,  and  in  Shasta  and  adjoining  counties  the  copper  deposits  are  almoit 
invariiibh'  auriferfuis  to  a  profitable  extent. 

The  first  Calif ornian  copper  mining  was  done  in  1850,  at  Copperopolis^ 
Considerable  ore  was  sliipped  to  New  York,  Baltimore  and  Swansea,  for  re- 
duction, and  in  1803-1866  no  less  than  nine  sniaU  smelters  were  built  in  the 
state,  copp<*r  production  reaching  nearly  2^000,000  pounds  in  1864,  The 
great  fall  in  price  broupht  ope rnt  ions  to  a  stop  in  1867-68,  and  almoet  no  | 
copper  mining  was  done  after  that  time  until  1895,  when  an  English  com-  ^ 
pany  botight  the  "worthless"'  Iron  Mountain  mine  in  Shasta  county,  and  in 
seven  years  has  made  it  one  of  the  worlti*^  great  copper  producers. 

Although  there  are  stneral  otht^r  dialricls  of  promise,  Shasta  county 
is  the  source  of  the  principal  production^  and  the  scene  of  the  greatest  activity 
in  the  de\'elopnu*nt  of  new  mines.  This  belt  is  fron>  half  a  mile  to  four  miles 
wide,  with  an  average  width  of  perhaps  less  tlian  two  miles,  and  a  proven 
length  of  about  twenty  miles,  though  possibly  much  longer.  The  belt  has 
a  creacent  form,  with  the  principjil  developments  at  the  western  end.  Tho 
countr>'  rock  is  porphyr> ,  with  slate  to  the  west  and  granite  and  f|Uartxit^ 
to  th(?  east.  The  beds  occur  as  tuaminoth,  flat-lying  lenses  of  low-grade 
auriferous  sulphide  ores  of  copper,  usitally  capped  by  massive  beds  of  gossan. 
One  considerable  body  of  silicious  ore  has  been  opened  by  the  Mt,  Shaata 
Gold  Mines  Corporation. 
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As  a  rule  the  alteration  zone  of  Califomian  copper  deposits  Is  compara- 
tividy  shallow.  While  the  high-grade  oxidized  ores  are  found  in  large 
quantities  at  surface  and  for  a  little  depth,  the  unaltered  iron-sulphides 
usually  come  in  at  a  depth  of  about  one  hundred  feet,  hence  the  big  mines 
<^  the  state  will  be,  like  the  Mountain,  low-grade  mines  operated  on  a  very 
laige  scale. 

Next  to  Shasta  the  copper  producing  counties  of  California  rank  in 
about  the  following  order  of  importance :  Calaveras,  Fresno,  San  Berdardino, 
Keni,  Mariposa,  Madera,  Merced,  Stanislaus,  Amador. 

Mative  copper  has  been  found  at  Napoleon,  Calaveras  county;  at  Co- 
sumnes,  Amador  county,  and  elsewhere. 

COLORADO.  With  the  exception  of  an  extensive  plateau  in  the  eastern 
part  of  the  state,  Colorado  is  heavily  mineralized  at  nearly  all  points,  and  while 
gold  and  silver  have  been  most  extensively  exploited,  copper,  iron  and  the 
other  minerals  exist  in  abundance  in  many  parts.  Copper  ores  are  found  in 
the  counties  of  Boulder,  Chaffee,  Clear  Creek,  Custer,  Gilpin,  Gunnison, 
Hinsdale,  Huerfano,  Lake,  La  Plata,  Ouray,  Park,  Pitkin,  Rio  Grande, 
San  Juan,  San  liCguel,  and  Summit. 

The  production  of  refined  copper  by  (olorado  mines  has  run  up  into 
the  thousands  of  tons  for  some  years  past,  but  almost  without  exception 
this  has  been  secured  as  a  by-product  from  the  smelting  of  gold,  silver  and 
lead  ores.  The  sulphide  ores  predominate  and  are  found  at  many  points. 
At  present  a  number  of  copper  mines  are  being  opened,  mainly  in  San  Juan 
county  near  the  New  Mexico  border,  and  in  the  northern  part  of  the  state 
near  the  Wyoming  line. 

COHHECTICUT.  There  are  two  copper  mines  in  Connecticut,  froni 
which  ore  has  been  produced  occasionally  during  the  past  century,  tht^si* 
being  the  Newgate  at  Granby,  and  the  Bristol  in  the  town  of  that  namr, 
but  both  are  idle  at  present.  Malachite,  bomitc,  chalcocite  and  chalcopyrite 
are  found  at  Bristol;  cuprite,  malachite?,  chalcocite  and  bomitc*.  arc  found 
at  Cheshire;  chalcopyrite  occurs  at  Middletown,  New  Britain,  Roxbury, 
Bolton,  Brookfield,  Sunsbury,  Litchfield  and  other  points,  and  native  copper 
VB  found  at  Farmington  in  red  sandstone.  A  200-pound  mass  of  native 
copper  was  found  in  alluvium  near  New  Haven.  Copper  ore  was  also  found 
near  Montville  in  1902. 

DELAWARE.  Chalcopyrite  has  been  found  in  the  quarries  of  the 
Wilmington  Granite  Co.,  on  the  Brandywine  river,  near  Wilmington,  but 
no  workable  deposits  of  copper  ore  are  known  to  exist  in  this  state. 

FLORIDA.  %  No  important  or  workable  bodies  of  copper  ore  are  known 
to  ezyst  in  this  state,  but  small  veins  of  sulphide  ores  hiivo  been  found  at 
several  dififerent  points. 

GEORGIA.  Copper  ores  exist  in  the  counties  of  Fannin,  Lincoln  and 
Rabim,  and  probably  in  other  parts  of  Georgia.    Considerable  chalcopyrite 
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18  found  in  Fannin  county,  at  a  point  only  two  miles  distant  from  the  i 
mines  of  Ducktown,  Tennessee.  At  pres(»nt  there  is  but  one  active  pro- 
ducer of  copper  in  the  state,  this  being  the  old  Magruder  mine,  now  owmd 
by  the  Seminole  Chopper  Co.,  but  reopening  work  is  being  done  at  the  GabUm 
mine,  and  a  small  amount  of  work  is  under  way  at  other  points. 

IDAHO.  Although  Idaho  has  never  been  a  large  producer  of  copper^ 
the  state  possesses  important  deposits  of  ore  at  several  points,  and  a  IA19B 
amount  of  development  work  is  now  under  way.  (.'opper  ore  is  found  in  the 
counties  of  Alturas,  Brigham,  Custer,  Idaho,  Lemhi,  Shoshone  and  Wadk* 
ington,  and  possibly  elsewhere,  as  the  entire  state  is  richly  endowed  with 
metals,  and  the  exploration  and  development  of  its  mineral  wealth  has  Imcb 
by  no  means  commensurate  with  the  opportunities.  The  principal  c<^iper 
developments  of  the  present  are  in  Custer,  Washington  and  Lemhi  countiss. 
The  ores  are  mainly  carbonates  and  sulphides,  though  other  forms  oceur 
and  native  copper  has  been  found  in  the  sluice-boxes  of  the  gold  mines  ai 
Murray. 

There  was  much  interest  aroused  in  the  Seven  Devils  district  a  few  yean 
ago,  but  for  some  reason  that  does  not  seem  quite  clear,  this  district  with  the 
diabolical  name  has  failed  to  develop  any  regular  copper  producers,  though 
ore  of  the  best  grade  has  been  found.  Sooner  or  later  there  should  be  some 
good  mines  opened  in  this  district. 

The  principal  copper  mining  operations  of  the  present  arc  carried  on  in 
Custer  county,  by  the  White  Knob  company.  A  vast  amount  of  work  has 
been  done  at  this  point,  and  while  the  ore  is  of  low  grade  it  is  hoped  that  the 
mining  may  prove  profitable,  by  reason  of  operating  on  a  great  scale. 

The  Coeur  d*Alene  copper  district  is  receiving  some  attention  at  present, 
and  has  a  number  of  promising  prospects.  Although  silver-lead  mines  have 
been  operated  for  years  in  this  district,  it  was  not  until  1898  that  any  at- 
tempt was  made  at  copper  mining.  At  present  t  here  is  a  considerable  activity 
in  this  field,  though  none  of  the  copper  mines  have  passed  beyond  the 
stage  of  prospects. 

ILLINOIS.  Native  copper,  occurring  as  drift,  in  the  alluvium,  is  of  rather 
common  occurrence  in  Illinois,  but  is,  of  course,  of  no  commercial  import- 
ance. The  only  deposits  of  copper  ore  in  place  known  in  the  state  are  in  Har- 
din and  Chittenden  counties.  Chalcopyrite  has  been  found  in  fair  quantities 
near  Rosiclare,  Hardin  county,  and  during  1902  considerable  copper  was 
found,  in  connection  with  lead  and  spar,  in  Hardin  and  Chittenden  counties, 
and  an  attempt  was  made  at  organizing  a  company  to  open  a  mine. 

EIANSAS.  The  rock  strata  of  Kansas  range  from  carboniferous  to  ter- 
tiary, but  the  igneous  rocks  are  lacking,  and  without  them  there  seems  slight 
likelihood  of  discovering  important  copper  deposits.  A  little  chalcopyrite 
in  tetrahedral  crystals  has  been  taken  from  the  lead  and  zinc  mines  of  Galena, 
Cherokee  county,  in  the  southwestern  comer  of  the  state. 


EllTUCiCY.     A  iitile  rhalvopyrite  luia  l>cM»n  Uniud  in  Livingston  and 
couDties,  but  the  depoaits  do  not  pminW^  to  Im^  of  any  special  valun 
mduMmUy. 

LOinSIAKA.  No  copper  deposits  of  liidiistrial  importance  arf»  known 
b  this  state,  but  there  is  an  interesting  occurrenee  of  chaleopyrit*^  in  a  peak 
deposit  of  galena,  sphalerite  and  bar}'t«  in  halite  (roek-«alt)  on  Belle  Isle,  near 
the  mouth  of  the  Atchafalaya  river. 

tfAIHE.  Some  of  the  ejiriiefit  eopper  mining  in  Ameriea  was  done  in  the 
Pine  Tree  state^  and  a  smelter  was  built  at  Taineston  previous  to  1840,  Chal- 
copyril*  is  found  in  the  lead  mines  at  Lubec,  also  near  Lk-xter,  and  in  Hul- 
Hvan,  Franklin,  Hancock,  Topsham,  Parsonfield,  Whiting  and  elaewhere, 
T'halcopyrite,  ch&lcocite,  bomite,  cuprite  and  tetrahedit^-  t>crur  at  Blue  HilL 
There  are  old  copper  mines  near  Calais,  on  the  New  Bmnswick  border,  and 
about  1880  there  was  a  local  copper  boom  that  led  to  the  opening  of  mines  at 
Blue  HUl  and  Sullivan,  in  Hancock  courit\',  but  thei*e  did  not  prove  profitable 
or  long^ived. 


^ftad 
^Pbrou 
I       were 


HARYLAIVD.  Copper  mines  were  worked  in  this  state  in  colonial  days 
ad  during  the  first  half  of  the  nineteenth  centur>'.  There  are  three  cuprif- 
ous  measures  of  some  little  extent,  and  the  copper  mines  of  Maryland 
were  actually  of  some  importance  us  producers,  until  the  discover^'  and  ex- 
ploitation of  the  rieh  native  metal  mincw  of  Lake  Superior  put  a  quietus  on 
eopper  mining  along  the  Atlantic  seaboard. 

TJw»  Maryland  ores  are  mainly  chaleopyrite  and  bomit-e,  with  occasional 

I       inabichite.     Of  the  three  principal  dLstrietsi  c»f  the  state*  the  most  important 

i       Is  in  Frederick  county,  running  along  the  Linganore  hills,  from  New  London 

northward  to  a  point  beyond  LilM;rtytown,  the  ore  occurring  in  slates  and 

I  limestones.     The  second  district,  in  Carroll  county,  is  found  nitiinly  bet  wei-u 
krk^ville  and  Finksburg,  with  the  ore  in  slates-         The  third  district  is  in 
poltimorc  county,  at  Ban*  Hills,  where  sulphide  ores  are  found  in  hornblende 
kneifiB. 
[       MASSACHUSETTS.     There  is  more  or  less  copper  at  various  points  in 
the  Old  Bay  State,  and  fitful  attempts  have  been  made  iit  opening  mines, 
but  none  liave  resulted  from  the  short -lived  operations,     A  little  native  cop- 
*i8  found  in  some  of  the  triassic  sandstone   strata,    and  ch  a  i  copy  rite 
found  in  the  lead  mines  at  Southampton,  also  near  Deerfield,  at  Tuni- 
FaUs,  Hatfield,  Sterling,  Rowe,  I^everett,  New  Marlborough  and  Rusai*!!, 
f  chalcopyrite  and  tetrahedrite  at  Newburj'port.     Prof.  W.  O.  Crosby,  of 
Massachusetts  Institute  of  Technology,  funiish<*s  me  with  particulars  re- 
a^rding  tlie  new  copper  prospect  opened  in  western  Maaaachusetta  in  19(^2,  a 
cription  of  which  w^ill  be  found  under  the  name  of  the  New  England  Min- 
Tug  Co. 

MICHIGAN.     While  the  Keweenawan  formation  of  Lake  Superior  out- 
crops in  Wisconsin  and  Minnesota  to  the  west,  and  upon  the  Canadian  shore 
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of  Lake  Superior  as  well,  the  developf-d  and  productive  mines  of  the  dwtmt 
lie  wholly  wit  hhi  the  Vumts  of  t  he  stat#/  tif  Michigan^  Copper  ores  are  found  in 
the  granite  hing  north  of  the  iron  belt  in  Marrjuett*' county,  and  ome  mine  b 
being  de\  «»]op«Hl  lhenH)n,  but  for  all  praeticid  purposn^a  tli*>  copper  belt  of  Mich* 
igan  is  contained  in  the  three  coiintieB  of  Keweenaw,  Houj^hton  and  Ontomi' 
^on,  stretehinii  from  east  to  west,  fix>m  the  point  of  the  Keweenaw  penioBuk 
along  the  mainland  of  the  western  half  of  the  southern  shore  of  Lake  Superior. 
There  are  also  abandoned  copper  mines  on  Isle  Roy  ale,  which  is  now  pmc 
iically  uninhabited  except  in  summer.  The  Kewwnawan  fonuation  stretches 
thr^iugh  Gogebie  county ,  and  aeroas  the  Wi»tronain  line  into  MinnesotA^  but 
then*  iie\  er  hii^'e  l>een  any  producing  mines  west  of  Ontonagon  county. 

The  formation  <'arr>  ing  the  c»ipriferous  hides  and  veins  of  the  I^ake  StI* 
perior  district  is  composed  of  old  lava  flows,  supple ment^^d  by  liedj?  of  con* 
glomerate  formed  by  the  depoe*ition  of  n:Kjks^  broken  from  adjacent  shofpa, 
upon  old  sea-beds.  Thin  licit  of  Keweenawan  rocks,  so  called  from  its  pre- 
donitnancc  in  the  Keweenaw  Peninsula,  where  first  not^'d  by  early  geologists, 
Is  •)f  consideralile  extent.  It  forms  a  trough,  or  synclinal,  the  southern  edge 
outcropping  on  the  Keweenaw  FeiiinHula  ami  to  the  Wt-atward  ah»ng  the  south- 
em  shore  of  (he  luke^  iijid  it  iHwiih  thin  soulheni  i*d(?e  thai  we  liave  to  ilo. 
Tin*  other  outcrop  of  the  HM'k  stnita  fonuing  this  trough  is  noted  c»n  Isle 
Royttle,  Jind  on  the  northern  short-  *>f  the  gresiler  part  uf  th'*  west<^rn  half  of 
littke  Hiiperior ;  also  on  the*  Houthern  shore  of  the  lake  in  Dougliv^  county »  Wis-  ' 
cousin,  and  again  on  Michipicoten  island  and  the  adjoining  northern  shore,  at  H 
nearly  the  extreme  eastern  (*nd  *if  Lake  Sup'rior.  The  axizd  line  of  the  s\^n-  " 
clinal  seems  to  run  somewhat  north  of  etvst,  but  ther»»  is  niurked  diversity 
in  the  tnmd  of  tlie  stjuthem  tjutcrop  ivhere  mining  is  actively  pro«ccut4^'d»  the 
strike  ranging  from  nearly  due  East  and  W'est  to  North  30*^  East  in  the 
Portage  Lake  district.  Broadly  speaking,  Lake  Superior  rt^aia  in  the  trough 
of  the  Kew^eenawan  series. 

Discarding  further  consideration  of  the  northern  outcrop  of  the  series, 
where  the  dip  is  to  the  southward,  it  may  be  said  that  the  dip  of  alt  of  the 
southern  outcrop  of  the  Keeweenawan  beds  is  to  the  northward  or  northwest- 
ward, Tlie  cupriferous  strata  on  the  Keweenaw  peninsula  lia\'e  sandstone  to 
either  side.  The  underlying  santlstone,  to  the  east  and  south,  is  generally 
held  to  be  unconformable  with  the  traps  of  the  Keweenawan  group,  and  ha^ 
been  identified  by  Dr.  L.  L,  Hubbard  as  of  the  Potsdam  series.  Copper  is 
occasionally  found  in  the  east^^m  sandstone,  near  the  point  of  contact  with 
the  trap,  when?  evidences  of  igneous  intiuence  are  quite  plainly  discernible ; 
and  in  Ontonagon  county  fine  coppt^r  has  l>«H:!n  found  in  the  overlying  sand- 
stone conglomerate  of  the  Porcupine  mountains.  The  west-em  sandst^me  is 
superimposed  upon  the  Keweenawan  Ix^ds  and  Ls  apparently  in  place. 

The  outcrop  of  the  Keweenawan  formation,  between  the  two  sandstones, 
is  from  two  to  six  miles  wide^  roughly  speaking,  and  h  narrowest  where  the  dip 
of  the  strata  is  greatest,  and  widest  \\  hen^  t  he  st  rat  n  di  p  least  sharply ,  Toward 
the  middle  of  the  K<*Wi'*:»uaw  prTiinsula  the  western  sandxtnne  is  lost  imder 
the  lake,  and  at  Bet**  Gris  bay  the  eastern  mndstone  also  plunges  beneath 
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lior,  leaving  the  imps  and  congloincriiteH  in  soh*  posspssion  of  the 
pninsiila  for  the  last  ten  miles,  the  waters  eovcriag  tho  entire  for- 
nmttoD  »t    the  end  of  Keweenaw  Point. 

The  Keweenawan  series  eonBiaia  of  three  eleraentarily    distinct  classes 
of  rock,  though  the  subdivisions  are  numc^rous.     These  priiieipal  groupjs  ajre 
ihe  traps,  amygdaJoida  and  conglomerates.     The  two  former  are  old  lava 
flows,  while  cotiidoiiw^ratt^a  an*  composed  of  broken  rock,  sand  and  gravel,  ce- 
mented by  preasuH',  and  were  once  sealjM^ds,     The  traps  and  amygdaloids  are 
in  many  respects  similar,  the  main  differr^nce  l>eing  in  the  grt^ater  density  aad 
tiniformily  of  the  traps*     The  coppK-r  is  found  in  a  chemically  pure,  or  native 
ate,  in  the  amygdaloids  and  eongloiiic rales,  and  iK'easionally^  to  a  limited  ejc- 
cnt,  in  the  traps.     The  theory'  most  commonly  held  is  that  the  copper  was  de- 
iil«*d  by  preeipitatioti  in  the  eaxities  in  the  strata  from  the  x^^aters  of  a 
IrSbove.    The  traps  being  dense  rocks,  usually  basic^  there  was  little  chance 
■  Ihe  depoesition  of  copper  therein.     The  amygdaloid^  contained  an  infinite 
fcriety  of  granular  and  crystalline  rock  fonns,  the  calcareous  and  silicious 
Dflions  of  which  werp  dissolved  quite  readily  by  the  waters,  pn.^sumahly 
[iwerftilly  impregnated  with  salts,  and  in  the  aj^t^rtures  left  by  the  tlisaolu- 
on  of  the  chalky  and  sandy  nodules,  the  eopp*^r  was  deposited  when  pre- 
^dpitated  from  the  waters  above.     There  is  also  a  theor}'  that  the  copper  is 
purely  of  igneous  origin. 

A  croes-section  of  the  formation  at  any  given  point  would  show  a  large 
number  of  trap,  amygdaloid  and  conglomerate  strata,  lying  one  upon  the 

*  Other,  from  south  to  north.  These  var>^  greatly  in  thickness,  but  are  pyersist- 
ItDt  both  as  to  length  and  depth.  There  must  necessarily  be  an  end  to  even 
the  greatest  lava-flow,  and  o\\ing  to  inequalities  existing  on  the  land-surface 
or  sea-bed  over  which  these  old  flows  sprt-ad,  the  stratum  may  be  temporarily 
cut  out,  to  reappear  at  greater  depth,  or  to  the  sides  of  the  point  of  disappear- 
^- ance. 

^B        Geological  observation  in  the  Lake  district  has  been  founded  vcr^'  largely 

^■on  the  cooglomerates  as  base-lines,  and  many  conglomitjrate  n-efs  have  been 

^■identified  and  traced  for  considerable  distances.     This  system  of  geological 

^B|denti6cotion  is  ob\iou8lY  correct,  a«  the  conglomerates  differ  more  radically 

^P^from  tli»*  traps  and  amygdaloids  than  do  the  hitter  from  each  other.     All  of 

the  various  strata  of  traps,  amygdaloids  and  conglomerates  var>'  from  ea<*h 

other  to  a  greater  or  less  extent,  according  to  their  chemical  and  petrograph- 

teal  formation,  crystallization,  and  alJerative  ififluenees  to  which  they  were 

^aubjected  after  their  original  depositinn.     Some  of  the  traps  are  blue,  others 

cmish  in  color,  with  various  minerals  added  to  the  original  diabase,  such  as 

iAUgite,  prt*hnite,  ealeite,  and  others.     In  addition  to  the  diabas*",  there  are 

elsite  and  porphyritie  rocks,  richer  in  silica. 

Of  the  conglomerates,  many  carry  copper  in  minute  quantities,  but  only 

have  lieen  mined,  these  being  the  Catumet  and  .\llouez  conglomerate 

niefs,     Ncariy  all  the  amygdaloids  carry  copper  to  some  extent,  but  not  all 

hftve  it  in  nuffieient  quantity  to  n^nder  mining  profitable.    With  the  exception 

ci  three  roiiu^s  working  on  conglomerates  and  two  on  veins,  all  the  active 
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mines  of  the  dwtriet.includinj?  prodiK^i-rs  and  properties  inprocGSof  dl^velop- 
meiit,  are  opened  on  amygdaloid  lodra. 

In  addition  to  the  main  portion  of  iho  KewetMiawon  series,  which  wa- 
aiata  principally  of  tTuptive  rocks,  a  second  division,  mainly  of  sedimentAry 
rocks,  wad  formed  at  a  latter  pi^riod,  and  in  this  sticond  division  the  Nonestich 
mine,  in  the  Porcupine  Mountains,  waa  ojjened  and  found  very  rich  in  fine 
copper.  The  wcnnd  division  of  the  Keweenawan  series  was  formed  mainly 
by  the  breakinja;  down  of  the  eruptive  rtx^ks  of  the  preC4?ding  formation,  aud 
the  ri»deposition  of  the  detrital  rock  eo  secured  in  the  form  of  conglomerates 
and  sandstones. 

The  cr>'8talline  rocks  stand  higher  than  thi*  adjacent  Btrata  that  had  \f^ 
power  of  resisting;  the  elements  and  glacial  action.  Thrsc  latter  have  been 
much  eroded  in  ii^es  past,  in  consequence  of  which  the  copp^T'bearinjB:  bell 
forms  a  ridge  rising  from  4tK)  to  8l)ll  feet  abo^'e  tlie  le\*el  of  Lake  Superior, 
with  the  sandi*torn*  slojiing  to  the  water  from  either  side.  In  rrumy  places, 
espi^cially  at  the  cn^stH  and  es<'aqiments  of  l!ie  igneoiis  strata,  the  naked  rook 
stands  out  strongly,  but  tin-  lower  portions  am  co\'ered  with  drift.  In  pljM^ca 
an  overburden  of  200  or  mon*  fcn^t  of  sand  is  found  surmounting  the  rock, 
and  swamps  above  ihe  ledge  of  solid  rock  are  of  f  i-equent  oecnnience.  The^  arc 
serious  obstaclcji  to  the  locating  of  mineral  depMsslts,  and  also  hinder  the  geo- 
logical exploration  of  the  district. 

The  dip  of  the  \  arioim  strata,  copper-bearing  and  otherwise,  varies  greatly 
at  different  points,  ranging  from  73"  with  the  horizon  at  the  Baltic, 
to  as  flat  as  25**  at  the  .Vrnold.  In  a  general  way  the  dip  of  the  trap 
aeries  is  shaqiest  when  the  trap  iielt,  as  exprjsi^d  at  surfa*'e,  is  narrowest ;  and 
flattest  where  the  trap  formation  is  widest.  In  a  general  way  it  may  also  be 
ftid  that  the  dip  of  the  strata  is  sharpest  nearest  the  east<eni  sandstone  and 
flattest  nearest  the  western  sandstone,  an  evidence  of  a  folding  or  pushing 
force  exerted  from  the  direction  of  the  eastern  or  Potsdam  sandstone.  The 
contact  of  the  eastern  sjmdstone  is  nuicii  tilted  from  the  aiipammtly  hori- 
zontal position  occupii^l  a  little  further  east,  the  SEtndstone  standing  almost 
vertically  at  some  places  when*  adjt^hrmg  the  eniptive  rocks. 

In  addition  to  the  coppor-bcariug  ainygdaloids  and  conglomerates,  there 
are  other  sources  of  copper  supply  of  minor  value.  The  first  of  these  in  im- 
portance, judging  from  the  amount  of  copper  prmlueed  in  the  past,  is  found 
in  the  fissure  veins.  These  cross  the  formation  at  approximately  right  angles 
and  aa  a  rule  are  nearly  vertical  in  dip.  The  copper  in  these  was  presumably 
deposited  in  the  same  manner  as  the  crevices  in  the  amygdaloids  and  traps 
were  filled  with  the  same  metal.  The  second  source  of  copper  is  in  the  con- 
ta<'t  veins,  of  which  the  old  Minnesota  mine  affords  much  the  best  example. 
The  third  source  of  copper  is  found  in  the  ori>s.  The  Cliff,  the  firat  and  one 
of  the  greatest  dividend-payers  among  Michigan  copper  mines,  waa  opened 
originally  as  a  mine  of  bhick  oxide  of  copj«M\  The  t'alumet  &  Hecla  was 
noted,  when  first  opened  in  1H&6,  for  tbi'  Large  amount  <if  malat^hitiC  found  in 
the  conglomerate  near  surface  but  in  this  inst^ancc  tlie  carbonate  had  been 
formed  by  the  ac tion  of  the  elements  from  the  native  copper,  which  replaced 
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\  it  at  a  little  ckpth.     Various  fissure  vf^ins  of  copprr  ore  \xnvt>  born  found,  espe- 
etally  on  Keweenaw  Point,  wAX  tfiward  rhr*  easl'f'ni  rnd. 

Tbe  exist<?nce  of  native  copper  on  (he  souliicrfn  shore  of  Lake  Superior 
waft  first  made  knoiMi  to  the  world  by  the  intn^pid  Jesuit  missionaries  of 
Franc©,  who  visited  the  unknown  inland  sea  early  in  the  Seventeenth  cen- 
tury. Native  copper  was  found  by  other  explorers  in  that  and  the  succeed- 
ing centur>%  and  in  1770  one  Captain  Jonatlmn  (  ar\^er  printed  a  book  in  Lon- 
don, telling,  aniong  other  thing.^,  of  t he  richness  of  Lake  8\iperior  iu  copper, 
I  which  had  but  to  Ik-  picked  up  liiid  carried  away.  This  led  to  (he  fornia- 
^  lion  of  a  copper  mining  company  in  London,  and  a  party  of  miners  sent  «i\  er 
from  England  worked  on  the  banks  of  tli<*  ( hitnnagon  river  in  Uie  winter  of 
1771-72,  under  the  direction  of  Alexander  Henry,  an  jidverjturonN  Engrush- 
man  who  had  turned  hunter,  trapper  and  finally  miner.  A  \u\ig  adit  was 
driven  in  a  clay  bank ;  this  caved  in  when  the  rains  came  in  the  spring,  and 
no  further  attempts  were  made  at  mining  copper  for  seventy  years. 

In  1830  the  southern  shore  of  Lake  Sujierior  was  first  visited  by  Dr. 
Douglass  HoughtoOp  of  I>t»troit,  a  young  scientist  combining  with  hin  tech- 
nical skill  rare  and  valuable  courage  and  practical  knowledge  of  men  and 
matters.  Tiirough  his  indefatigable  efforts  the  upper  peninsula  of  Michigan 
was  6rst  surveyed,  and  the  discoveries  of  Dr.  Houghton  led  to  the  exploita- 
tion of  both  the  copper  and  iron  measures  of  the  Lake  Superior  district,  now 
among  the  most  valuable  and  productive  mineral  fields  of  the  world.  The 
first  '*  mincTS  '*  to  reach  the  Lake  Superior  copper  fields  were  Jim  Paull  and 
[  Nick  Miniclear,  two  backwoodsmen  who  came  overland  from  southern  Wis- 
I  consin  in  midwinter,  suifering  great  hardships,  and  arrived  on  the  shore  of 
I  the  great  lake  in  March,  IS43.  The  federal  government  opened  a  land  office 
kat  Copper  Harbor  in  the  same  year,  and  a  number  of  luirdy  prospectors  l)egmi 
rk  before  navigation  was  clos<*d  b)'  the  Btorms  of  early  fall.  More  minera, 
of  whom  were  devoid  of  pra<;tical  knowledge,  arri\'ed  in  the  following 
r,  and  as  the  news  of  important  discoveries  became  bruited  about,  tlie  first 
Domish  miners  arrived  to  do  real  mining.  The  operations  of  the  first  two  or 
^thn>e  years  were  productive  of  little  but  knowledge^  secured  by  mistakes 
that  Dow^  appear  ridiculous.  The  first  copper  in  any  ciuantity  of  import  ance  waa 
'  taken  from  a  vein  of  melaconite  in  Keweenaw  county  in  1846;  the  same  com- 
pany opened  a  fissure  vein  of  native  copper  a  littl**  later,  and  begun  the  pay- 
■tnent  of  dividends  in  1849,  since  which  time  there  have  been  dividends  paid  in 
rach  successive  year  by  Lake  Superior  copp«^r  mines.  But  little  later  than 
the  early  operations*  of  the  t/liff  company  in  Keweenaw^  county  were  the  pio- 

■neer  operations  of  the  Minnesota  company,  in  Ontonagon  county,  at  the  other 
pnd  of  the  district.  Extensive  remains  of  prehistoric  mines  were  found  at 
many  points,  and  a  numter  of  the  best  mines  of  thf  district  have  been  devel- 
oped on  lodes  revealed  by  liru^  of  old  pits. 

In  the  earlier  years  of  development  the  profitable  mines  were  opened  on 
fissurp  veins  in  Keweenaw  county,  and  on  tlic  contact  vetn.^  of  Ontonagon 
ouniV-     The  middle,  or  Portage  Lake  d  is  trie  t,  was  held  to  be  of  little  prom- 
e,  and  the  attempts  made  to  opcm  paying  mines  on  the  stratified  beds  were 
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regarded  with  anwsed  cont^n^pt  by  the  successful  operators  of  vein  mines,  un- 
til at  lfl:st  the  Quincy  niine  niade  a  success  of  an  amygdaloid  lode.  At  preaeat 
all  but  two  of  ihfcf  active  mines  of  the  Lake  district  are  opened  on  stratified 
beds,  and  of  the  two  remaining  mines,  one  is  (equipping  a  mill  to  treat  copper 
from  fissure  veins  in  ICcweenaw  county,  and  the  other  is  reopening  the  old  con- 
tact Vein  of  the  Minnesota  mine  in  <^ntonagon  county ,  in  addition  to  devel- 
oping ft  new  mine  on  an  amygdaloid  bed. 

MIllIfESOTA.  The  western  continuation  of  the  Kcwcenawan  cuprifer- 
ous formation  t'Xtcnii?  from  the  tjpp<T  pf^ninsula  of  Michigan  across  northern 
Wisconsin  into  Minnesota.  Thc^  K«*wcenawan  rocks  are  found  in  Cook^  St. 
Louts  and  Pine  counties  in  the  northfii^stern  part  of  the  state  and  short-lived 
attempts  at  prospecting  ha\'e  beeti  done  in  all  three  counties.  Native  copper 
and  malachite  have  been  found  in  Chisago  county.  An  occurrence  of  capper 
of  geological  interest,  though  of  no  commerciiU  importance,  was  noted  in  St. 
Louis  county  in  19(>l),  when  the  Montana  shaft  of  tht*  Minnesota  Iron  Com- 
pany yielded  alwut  KX)  pounds  of  native  coppt^r,  found  in  sheet  form  imbeddjed 
in  iron  c>rf%  at  a  depth  of  about  3O0  feet. 

HISSOURL     f  *arl>onate  and  sulphide  ores  ocrnr  at  a  variety  of  pointa  in 

this  state,  and  a  number  of  small  mines  have  been  opened,  though  none  are 
now  working.  Natii  e  copwr  and  vjirious  ores  are  found  in  the  Stanton  mine 
in  Franklin  county.  Maiaeiiitc,  fizurit*^  and  chuilcopyrite  occur  in  the  Circle 
Diggings  of  Cole  county,  and  at  the  (Villins  mine  in  Cooper  county.  Mala- 
chite has  l)e<*ii  found  in  the  Chcrrj'^  Valley  mines  of  Crawford  county.  A 
little  ehalcopyrilc  is  found  at  times  with  the  sphalerite  in  the  zinc  mines  of  the 
Joplin  district,  in  Jasper  eoimly.  The  O'Bannon  and  Bucke\*r  niincs 
at  Fredericktovm,  Madison  county,  were  once  worked  for  copper,  and 
while  in  the  Catherine  lead  mines,  near  Fri.^dcrickt^wn,  in  October, 
1902,  I  secured  a  little  chalcopyri tr-  from  magncftian  limestone  carrying  dis* 
seminated  galena,  Chalcopyrit*'  ]ms  l>cen  foimd  in  Jefferson  county,  and 
Shannon  county  had  a  short-lived  copjxT  boom  in  1901. 

Tlie  Cornwall  and  Swansea  cap|>cr  miru'j^  w»rc  n|>ened  in  1863  on  paral* 
lei  blanket  veins  of  diafi*nninatod  elmlropyrit**  with  chert  gatigue  in  a  counlrj' 
rock  of  Silurian  limcst^>ne.  The  southern  half  tif  the  atat*',  from  the  Missi»- 
sippi  river  to  the  Kansas  line,  poRst^ases  great  mineral  wealth,  and  while  the 
principal  developments  mil  probably  Ix*  in  lend,  xinc  and  iron,  the  opening  of 
a  profitable  copper  mine  is  by  no  means  impossible,  as  the  southern  Hisaouri 
formation  of  magnesian  Umestone  of  carboniferous  age,  intruded  by  granite 
atid  porphyry,  is  one  t!mt  Ik4S  given  to  the  world  some  of  its  best  copper  mines 
in  other  fields. 

MONTAlf  A*  The  Butte  camp  of  Silver  Bow  county  is  now,  and  for  sev- 
eral years  has  been  the  largest  pn^dur^r  of  copper  of  any  district  in  the  world. 
Copper  ore  is  found  in  the  counties  of  Beaverht^ad,  Cascade,  Deer  Ixxlge, 
Granite,  Jefferson,  Madison,  Meagher,  Lewis  &  Clarke,  Park,  Silver  Bow  and 
Teton,     A  little  mining  is  done  outside  of  Silver  Bow  county,  and  tn  theae  di»- 
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tricts  the  ores  are  mainly  sulphides,  usually  in  association  with  diorites  ap- 
pearing as  intnisives  in- a  quartzite  country  rock  of  Cambrian  age. 

The  Butte  camp  b  approximately  a  rectangle  of  four  by  seven  miles,  but 
the  more  important  mines  and  principal  production  are  in  an  area  of  little 
more  than  two  square  miles.  From  this  little  spot  has  come  hundreds  of 
millions  of  dollars  worth  of  copper,  silver  and  gold,  and  under  normal  cir- 
cumstances the  production  of  this  district,  small  only  in  area,  is  not  less  than 
10,000  tons  of  refined  copper  monthly — an  amount  fifty  per  cent  greater  than 
the  output  of  any  other  cupriferous  district  of  the  world. 

Butte  was  originally  a  placer  gold  camp,  but  as  such  was  of  small  im- 
portance and  short  life.  Silver  mines  were  opened  later,  and  these  turned 
into  copper  mines  at  depth.  As  early  as  1880  the  Parrot  and  Boston  &  Colo- 
rado mines  were  makmg  argentiferous  matte,  and  in  the  following  year  was 
begun  the  great  development  that  transformed  Butte  into  the  world's  great- 
est copper  camp  within  a  decade. 

The  country  rock  of  the  Butte  district  is  granite,  of  which  the  Butte  gran- 
ite is  the  elder  and  the  Bluebird  an  intrusive.  The  ore  bodies  are  of 
very  irregular  form,  occurring  in  veins  ranging  from  mere  seams  up  to  100 
feet  in  width,  with  many  bulgings  and  pinehings  from  point  to  point,  but 
with  a  general  tendency  toward  greater  width  at  depth.  The  veins  are  con- 
siderably faulted  and  cut  by  horses  of  dykerock.  The  walls  are  poorly  defined 
in  many  cases,  and  this  gives  rise  to  the  plausible  theor>'  that  the  veins  have 
been  formed  along  a  series  of  small  fissures  marking  a  line  of  disturbance, 
rather  than  from  a  general  faulting,  and  that  these  small  fissures  have  been 
greatly  enlarged  at  many  points  by  replacement  of  the  original  walls.  The 
veins  are  neariy  all  mineralized  and  form  a  veritable  network  underground, 
crossing,  interweaving,  pinching,  enlarging  and  behaving  generally  in  the 
most  erratic  manner.  The  damnable  mining  laws  of  the  Unit^^d  States  are 
peculiariy  adapted  to  the  fomentation  of  mining  litigation,  and  as  a  conse- 
quence of  the  physical  and  scientific  impossibility  of  dcU^nnining  the  apices 
of  many  of  the  veins,  the  principal  mining  interests  of  this  district  have  be- 
come entangled  in  a  maze  of  lawsuits  that  cannot  be  settled  during  the  life- 
time of  the  present  generation,  unless  the  litigants  can  arrive  at  some  under- 
standing out  of  court,  or  the  weaker  parties  be  driven  to  the  wall.  That  the 
mines  work  and  earn  good  profits  after  paying  the  millions  spent  in  litigation 
is  strong  evidence  of  the  richness  of  the  district.  In  a  camp  like  Butte,  every 
mining  claim  should  carry  its  title  to  the  side-walls,  and  not  an  inch  beyond. 
Any  other  system,  and  most  especially  such  a  cumbersome  and  dishonest  sys- 
tem as  furnished  by  the  present  federal  mining  laws,  is  an  incentive  to  rascal- 
ity, a  discouragement  to  legitimate  mining,  and  a  disgrac(>.  to  the  country  re- 
f^nsible  for  laws  so  utterly  at  variance  with  common  sense  and  common 
honesty. 

The  gangue  of  most  of  the  ore  bodies  is  granitic  or  silicious.  A  little 
native  copper  is  found  in  the  granite  at  points.  In  the  case  of  most  mines 
of  the  district  the  upper  levels  carry  high  values  in  silver  with  only  a  trivial 
amount  of  copper,  the  latter  averaging  one  per  cent,  or  less.   This  oxidised  <ione 
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liiis  u  drpth  of  200  to  400  feet  as  a  nilc.  Below  this  there  k  a  rnediim  K>ne, 
frequently  characterized  by  \eiiis  almost  or  quit**  bju-ttiii  of  either  copper  or 
mlver  values  in  the  upper  section,  foUowt^lby  the  nctn^r  sulphides.  This 
middle  lone  varies  (erectly  in  cbaract'eristics  in  differvnl  shafts.  The  third  or 
lowest  xoiie  is  found  at  about  the  water  level,  whjere  tl*e  on?  becomes  unal- 
tered iron  sulphides.  Unfortunately  for  the  peace  of  mind  of  geologists  and 
raineraJogists,  the  Never  8weat  tnine  is  now  producing  the  extremely  rich 
ore  chalrocite  from  its2,20<J  foot  level.  This  occurrence  does  not  fit  in  with 
any  of  the  generally  accepted  theories  of  copper  depoaition,  which  is  bad  for 
the  theories,  llelow  the  permanent  water  level  the  ore  bodies^  wlule  retain* 
ing  full  width  and  strength,  give  constantly  de^r(^astng  copper  values  with 
added  depth.  The  deepest  shaft  in  the  Butte  district  ts  now  down  nearly  a 
half  niile^  and,  excepting  the  chalcocite  in  the  Never  Sweat,  the  percentage  of 
copper  decreases  in  a  fairiy  steady  ratio  as  depth  is  gained.  The  Anaconda, 
which  staned  i^ith  55  per  cent  ore,  is  now  averaging  but  a  little  over  3  per 
cent  eopf>er.  There  are  still  lower  grade  depoisits  of  immense  area  in  the  dis- 
trict, as  at  the  Modoc  mine  of  the  Anaconda  and  elsewhere*,  and  in  view  of 
the  great  improvements  in  metallurgical  processes  made  during  the  past  dec< 
ade,  such  ores  may  be  used  eventually.  While  Butte  is  mc^st  distinctly  work- 
ing into  a  lower  grade  camp  each  year,  it  must  not  be  inferred  that  the  high 
grade  ores  are  exhausted.  Ail  of  the  big  mini-s  ha\'e  considerable  reserves  of 
rich  ore,  other  high  grade  ores  are  locked  up  by  litigation,  and  still  others  are 
being  developed  ever\'  year. 

Mining  de\'elopments  of  the  past  two  years  in  the  flat  east  of  the  city  indi- 
eate  that  Xht  productive  area  of  the  district  wHl  be  greatly  increased,  and  pos- 
sibly doubled,  in  t he  future.  WboS^  Butte  is  no  longer  t  he  high  grade  camp  of 
ten  ^-ean  ago,  and  at  least  one  of  its  greftt  mines  has  probably  passed  its  senith, 
the  district  is  by  no  means  decadent.  It  b  not  likely  that  any  man  now 
li\iag  will  survive  to  see  the  last  ton  of  copper  made  by  Butte  mines,  nor  even 
live  long  enough  to  draw  the  last  dividend  paid  by  a  Butte  copper  mine. 

1IEVADA.  The  de\'elop[nent  of  silver  mines  of  fabulous  richness,  coupled 
with  political  exigeticies,  brought  Nevada  into  statehood^  soine  forty  >'ears 
ago.  Beyond  working  the  silver  Ixmaaias  along  the  caaneme  western  edge 
of  the  state,  there  was  Uttle  mining  developiiieEit  attempted,  though  pros* 
pectors  brought  in  re^ports  of  rich  disroveries  from  every  county.  Lack  of 
nilriMKl  Unes^  coupled  with  a  sparse  population  and  nKMintainous  topography, 
discounigsd  exploratioo,  and  for  llkpse,  and  posibly  otlier  reasons,  Nevada 
liM  received  kas  attentiuia  from  the  miner  than  any  other  of  the  western  min' 
tug  States^  Of  late  this  old  order  of  thit^  aeems  to  be  changii^  and  better 
times  are  in  store. 

Copper  ore  is  reported  from  the  eountte^  of  Elko,  Esmerelda,  Eureka, 
Humboldt  Lander,  Lincoln,  N  w,  Storey  and  \'lliite  Pine.  Miiies  are  now  be- 
tas ^^i^Sopsil,  swi  while  operaltons  are  upon  a  rather  small  scsfe  at  mosl  of 
lteB«  piVMiisiag  pmpertW  are  luring  opened  in  atv>end  c«sb&  The  slate  is 
sctU  iiiQsl  inadeqtiaA^  supplied  with  failnMMli^  wa^oitHtom^  and  people,  and 
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then  drawbacks  ixrill  deter  the  development  of  copper  mines  until  partially 
overcome,  but  it  is  probable  that  the  future  will  see  an  increasing  interest  in 
the  mining  of  copper,  as  well  as  of  gold  and  other  metals,  especially  as  Nevada 
lies  between  California  and  Utah,  two  of  the  richest  mineral  states  of  the 
Uoioii,  and  the  general  geological  conditions  are  much  the  same  in  these 
states  and  Arizona  as  in  Nevada. 

IfEW  HAMPSHIRE.  Copper  ores  are  noted  at  a  number  of  points  in  this 
state,  more  especiaUy  in  Grafton  county.  There  are  also  deposits  of  appar- 
ently considerable  extent  in  the  Mt.  Gardner  district,  near  Woodsville,  and 
chalcopyrite  has  been  found  at  other  points,  including  Franconia  in  the 
White  Mountains,  where  the  ore  occto  in  gneiss. 

NEW  JERSEY.  The  first  copper  mine  in  the  United  States  was  opened 
in  New  Jersey,  and  tins,  the  old  Schuyler  mine,  discovered  in  1719,  b  now  be- 
ing worked  by  the  Arlington  Copper  Company.  The  Schuyler  was  worked 
upon  what  was  considered  a  large  scale  in  those  days,  and  made  its  owner 
wealthy.  Work  was  suspended  when  the  Revolutionary  War  begun,  and  the 
mine  has  never  been  steadily  worked  since  that  time,  although  it  has  been 
operated  spasmodically  on  several  occasions. 

Ore  deposits  of  low  grade  are  found  at  a  number  of  points  in  thb  state, 
and  there  is  considerable  native  copper  in  the  vicinity  of  Somerville,  Fleming- 
ton  and  New  Brunswick.  There  are  also  old  copper  mines  at  Belleville, 
Griggstown  and  New  Brunswick,  most  of  which  were  small  and  unsuccessful. 
As  the  known  deposits  of  ore  and  native  copper  in  this  state  are  of  low  grade, 
it  is  obvious  that  success  can  be  secured  only  by  the  operation  of  mines  upon 
a  faiily  large  scale. 

NEW  MEXICO.  Native  copper  has  been  found  in  the  Santa  Rita  mines 
of  Grant  county,  and  copper  ores  are  found  at  many  points  in  the  state,  hav- 
ing been  noted  in  considerable  quantities  in  the  counties  of  Grant,  Lincoln,  Rio 
Arriba,  Santa  Fe,  Sierra,  Socorro  and  Taos.  General  geological  conditions 
arc  favorable  to  the  finding  of  profitable  mines,  and  there  are  several  prop- 
erties of  considerable  magnitude  and  good  promise,  notably  the  Aberdeen,  at 
Lordsburg,  which  is  a  dividend-payer,  the  Santa  Fc,  Santa  Rita  and  others. 
There  is  much  prospecting  for  copper  in  progress,  and  a  number  of  mines  are 
being  opened  in  the  various  counties.  New  Mexico  has  had  a  rather  poor 
standing  among  mining  men  for  the  past  fifteen  or  twenty  years,  due  to  some 
large  failures  scored  in  the  territory  in  early  copper  mining  ventures,  but 
these  seem  to  have  been  the  fault  of  general  conditions  rather  than  to  have 
come  from  the  lack  of  ore.  The  first  mining  ventures  were  carried  on  under 
great  disadvantages,  and  it  is  unfair  to  the  territory  as  a  whole  to  condemn  it 
because  of  the  failures  of  a  few  mines.  There  are  many  more  failures  than 
successes,  even  in  the  best  copper  mining  districts  of  any  state  or  country,  and 
in  the  neighborhood  of  the  greatest  successes  will  nearly  always  be  found 
the  biggest  failures. 
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NEW  YORK.  The  Kmpire  State  has  no  copp4pr  mines,  although  cfi 
ores  have  bptjn  found  at  a  rmni1>er  of  point*.  C'halcopyril*  is  found  at  the  An* 
craiw  and  Bc*ckec  lead  tnines  in  Colurribia  county;  at  Ellenvillp  and  the  Il»*d 
Bridge  lead  mines  in  Ulst<T  eoimty;  with  arsenopyrite  near  Wurtsboro»  Stii- 
livan  eounty ;  in  Chester,  Warren  county;  Eastcheatei%  Wc*eitche«ter  county; 
I'rown  Point,  Elssex  county ;  Alexandria  mid  Antweip,  JefTerson  county ;  Suliar 
bury,  Herkimer  county,  and  at  Canton*  Fowler  and  the  Roesie  iron  mines  in  St. 
I^awrence  county.  Malachite  and  cuprite  occur  at  Ladentown,  Rockland 
coimty»  occuring  in  thin  seams  in  the  trap,  and  aeurite,  malachite  and  chal- 
copy  rite  have  been  found  near  (Jssining,  Weatcheater  county. 

WORTH  CAROLINA*  This  is  an  important  state,  rich  in  mineral  re- 
tsuurces,  and  although  it  has  ne\'er  lieen  a  considerable  producer  of  eopp^r^ 
ma)'  become  such  in  the  future,  as  its  on*  measures  are  of  large  extent  and  de- 
cidedly protnising  at  some  points.  The  st-ate  had  scAeral  small  copper  mines  in 
regular  operation  before  the  Civil  War,  and  has  been  a  rt*gular  though 
small  producer  of  the  nietal  for  some  jeiirs  pjist .  In  view  of  the  present  inler- 
eat  in  copper  mining  in  this  state  it  seems  probalde  that  the  production  mil 
be  increaaed  by  the  making  of  several  mini's  of  fair  sixtv 

So  far  as  can  be  determined  by  the  limited  getOogical  research  given 
many  of  the  count iea,  and  the  devf'lopnjents  to  date,  the  niost  imfiortiuit  cop- 
per measun^s  r^f  the  state  art*  eontaini'd  in  thf  countirs  tif  .\she»  Rowan,  Per- 
son, Cabarrus  and  Granville*  but  c<jpperoivs  an-  also  f<»und  in  the  counties  of 
Alexander,  Alleghany,  Caldwell,  Catawlm,  Chatham,  Clay,  Davidsc»n,  Gastrin, 
Guilford,  Jackson,  Lincoln,  MadiBon,  MeckJenburg*  Mitchell,  Montgomery, 
Moon%  Rockingham,  Swain,  Transylvania,  Watauga,  Wilkes  and  Yadkin^ 
and  verj'  possibly  in  sevend  others  as  well.  The  ores  are  mainly  sulpliides, 
considerable  chalcocite  being  found  in  Ashe  iind  adjoining  counties,  but  na- 
tive cr>pper  has  been  found  at  the  MeCuUiH-h  mine  in  Guilford  county,  and  all 
nf  the  commercial  on's  of  c^wppt^r  are  found  in  the  slate*  i\s  well  as  a  long  list  of 
(he  minor  ores.  The  variety  of  copper  minerals  n<tted  in  North  Ciirohna  is 
probably  nearly  *jr  quit*'  as  great  as  in  Ariz-tina. 

The  Vlrgiiina  district,  on  the  l>*»rdrr  r>f  Virginia  ami  North  (*iiii>linH,  and 
including  the  eounlies  of  Person  atid  Granville  in  the  lait<'r-iiamed  state,  has 
Hulphide  ores  occurring  in  lenses  longitudinally,  and  appari^ntly  in  seri*-s  ver- 
(irallv,  as  proven  by  developments  to  about  3tX)  feet  in  depth.  The  Vii^ilina 
district  is  in  the  sub-Fiedemont  di\'ision  of  the  Appalachian  t>clt,  and  in  the 
same  division,  considerably  further  south,  Is  found  the  (iold  Hill  district, 
wherf^  there  has  bcn-n  considerable  development,  and  where  the  ores  appar- 
ently hold  their  full  \alues  to  the  greatest  depth  reached*  which  is  slight h 
under  l^OTHJ  feet,  the  or*  ntnning  1  to  \\\  per  cent  copper,  2  to  4  ounci'S  silver 
and  about  %2  p«*r  ton  in  gold.  The  area  of  the  Gold  Hill  field,  a«  far  as  dclef- 
mined,  b  about  25  miles  in  length  by  one  tnile  in  width.  The  chak-opjTite  oc- 
curs in  quartz  and  a  decomposed  schist. 

OHIO.  Native  copper  nuggets  brought  down  from  Lake  Stiperior  by 
glacial  action  are  frequently  found  in  the  drift  id  this  stale,  and  naliVL'  copper 
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nuggets  and  ornamentfi  are  taken  from  the  mounds  built  by  a  prehistoric  race* 
but  such  occurrences  are  not  of  industrial  value,  and  are  of  but  slight  geologi- 
cal interest.  So  far  as  reported,  no  trace  is  found  of  any  copper  deposits  in 
place  in  the  state. 

OKLAHOMA.  Copper  ore  has  been  found  in  smaU  quantities  at  several 
points  in  this  territory,  but  so  far  as  known  none  of  the  disco veiies  are  of 
much  promise.  A  little  excitement  was  caused  late  in  1901  by  the  finding  of 
copper  ores  in  the  hills  of  Wood  and  Woodward  counties,  but  nothing  came 
of  the  discoveries. 

OREGON.  Copper  ores  are  found  in  a  number  of  districts  in  this  state, 
notably  in  the  counties  of  Baker,  Grant  and  Josephine.  The  St.  Helens  dis- 
trict is  regarded  as  of  promise.  In  Josephine  county,  just  north  of  the  Cali- 
fornia line,  the  copper  belt  of  that  state  continues  into  Oregon,  general  con- 
ditions being  similar  to  those  in  Del  Norte  county,  California.  The  Dietrick 
district  in  Josephine  county  is  the  scene  of  some  little  activity  in  copper  devel- 
opment at  present,  The  ore  in  this  district  carries  good  values  in  gold  and 
silver,  as  well  as  high  percentages  of  copper,  and  the  veins  are  said  to  be  of 
good  width. '  The  Burkemont  district  is  in  eastern  Oregon,  and  is  apparently 
a  continuation  of  the  Seven  Devils  district  of  western  Idaho,  which  it  adjoins. 
There  are  considerable  bodies  of  low-grade  ore  in  this  district,  and  it  is  evident 
that  profitable  mines  can  be  made  only  by  large  development  and  the  steady 
production  of  a  lai^ge  ore  tonnage. 

PEimSYLVAHIA.  Although  copper  mining  was  undertaken  in  Penn- 
sylvania more  than  a  hundred  years  ago,  the  state  yet  lacks  a  copper  mine. 
The  earliest  attempt  in  this  line  was  at  the  Gap  mine,  in  Lancaster  county, 
which  was  opened  as  a  copper  mine  in  the  eighteenth  century,  and  was  a  fail- 
ure as  such,  but  was  reopened  as  a  nickel  mine  about  1850,  and  was  success- 
fully operated  for  that  metal,  with  a  small  incidental  production  of  copper,  un- 
til 1893,  when  the  richer  mines  of  the  Sudbury  district  of  Ontario  brought 
about  a  fall  in  the  price  of  nickel  that  closed  the  Gap.  There  are  copper  ores 
at  a  number  of  points,  mostly  in  small  quantities.  Native  copper,  chalcopy- 
rite,  azurite,  malachite,  ehr>'80colla,  cuprite  and  brochantite  are  found  at 
Cornwall,  Lebanon  county.  The  Perkiomen  mine  in  Montgomery  shows  as 
long  a  list  of  copper  minerals.  In  an  abandoned  lead  mine  at  Schuylkill,  Ches- 
ter county,  a  variety  of  ores  and  native  copper  occur,  and  chalcopyrite  is 
found  in  the  Elizabeth  mine  at  Norwich,  in  the  same  county.  Native  copper 
and  cuprite  have  been  found  near  Gettysburg.  Native  copper,  malachite, 
chrysoooUa,  chalcopyrite,  cuprite,  melaconite  and  aurichalcite  occur  at  Jones's 
mine,  Morgantown,  Bucks  county,  and  malachite  has  been  found  at  New  Brit- 
ain in  the  same  county.  Oxide,  carbonate,  sulphide  and  silicate  ores  have 
been  found  in  small  quantities  in  the  quarries  of  Frankford,  a  suburb  of  Phila- 
delphia. Bomite  has  been  found  in  York  county,  and  sundry  ores  are  re- 
ported from  Montgomery  county.  A  little  prospecting  for  copper  has  been 
done  during  1902  in  Pottstown  and  also  at  Tunkhannock. 
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RHODE  ISLAITD.  TKrn*  titv  no  rnitu»s  t»f  copper  in  this  little  state,  but 
chidcopyrite  on*  is  found  nt  rnrtsimmth,  aiid  malm* hi te »  azti rite,  bom ite  and 
chalcopyrite  occur  at  (*tiriibcrlarid,  i*vhile  mtiiachit«,  ajEurite  and  chalcopynte 
liavc  lxH*ti  found  at  Joluiston, 

SO0TH  CAROLINA.  (Chalcopynte  has  been  found  in  the  Fair  FonMt 
gold  mlne«,  m  Union  county,  but,  90  far  aa  known,  there  are  no  copper  depositi 

giving  promi*j  of  making  minca  within  the  limits  of  the  state. 

SOUTH  DAKOTA,  In  the  southwest  corner  of  the  state  of  South  Da- 
kota, timing  from  an  ext^imiv  e  plain  and  isolated  geologically,  b  the  peculiar 
iiionniainon!!^  n^gion  known  i\A  the  Black  Hills.  Tln'se  mountains  are  a  verit- 
able Hton»houHf*  of  naturt*'s  mineral  wealth,  and  there  art^  but  few  metala  not 
found  here  in  greater  or  less  profusion.  The  preiience  of  eopp«*r  waa  noted  by 
early  explorers,  but  in  the  all-consuming  search  for  gold  the  other  metals 
Were  neglected  until  a  few  j-ears  ago.  Chopper  ore::  are  in  demand  at  the  local 
ametters  for  use  as  fluxes  in  ri^ducing  refractory  gold  ores,  being  preferable 
to  the  barren  fluxes  that  would  otherwise  be  necessary-.  Geologically,  the 
copper  measures  of  the  Blark  HiHh  have  been  compared  by  several  seien* 
tific  observers  with  tliose  of  the  Ducklown  UiHiriet  of  Tennessee.  The  prin- 
cipal mining  ^developments  have  been  made  in  Pennington  county,  where 
several  copper  mines  are  now  being  developed. 

TEHNESSEE,  Tlw  proven  ^opper  deposits  of  Tennessee  occur  in  Folk 
count}*,  in  the  extreme  soutJieasteni  corner  of  the  state,  although  the  dis- 
covery of  high-grade  copper  ore  was  reported  from  Lawrence  county  late 
in  1902.  A  little  native  copper  in  found  in  the  Ducktoi^Ti  mines,  but  the 
important  source  of  supply  is  ehalcopyrite.  The  Ducktov^Ti  district  was 
discoven'd  circa  IH40,  and  as  early  as  1854  therv*  were  two  blast  furnaces 
in  operation  at  thai  point,  A  thriving  industr>^  had  been  built  up  and  the 
prosperity  of  the  distrii  I  8c<*med  aj^sun^d  when  the  Ci\'il  War  brought  mining 
and  smelting  to  a  standstill,  and  work  was  not  resumed  until  some  years  after 
the  war,  and  then  in  a  small  way  only.  A  British  syndicate  did  the  first 
post-bellum  work,  and  has  been  followed  by  a  strong  American  company. 
The  copper  industry  of  the  Dticktown  district  seems  to  be  on  an  aasui^ 
footing  again,  with  everj^  prospect  of  growth  in  the  future. 

TEXAS.  .\  liHle  native  copper  is  found  in  Burnet  and  Llano  counties, 
and  then?  are  ort^fi  tit  chaleopyrite  in  both  counties,  as  well  as  ai^gentiferous 
tetraiiedrite  in  the  latter.  Carbonate  and  silicate  orea  are  ejcpoeed  at  a 
numlier  of  points  along  the  Brazos  river,  in  the  Permian  sandstonea.  Mala- 
chite and  a/urite,also  chaleopyrite  and  Ijornite,  in  a  rjuartz  gangue,  have  been 
found  in  a  prr»speeting  shaft  four  miless  north  of  Llano,  the  ores  carrying 
0,H  ounces  of  gold  and  2.5  ounces  silver  per  ton.  A  hand-picked  sample 
of  tetrabedrite  from  Baby  head  Mountain,  Llano  county,  gave  107.8  ounces 
silver  and  6.4%  copper.  The  White  Eagle  Topper  Company,  operating  in 
fiuruet  county,  has  devpjoped  a  mine  bv  ?*haft  and  an  open  cut.     It  is  prob- 
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able  th*l  copper  ores  will  also  be  found  in  ikiveml  urlur  t-ountica  of  the 
Texas  mineral  xone* 

UTAH.  Copper  hae  long  been  produced  from  I^tah  mines,  but  nntii 
quite  recently  the  metal  has  been  obtained  only  as  uby-produt-t  tromthe 
nneltiog  of  gold  and  ssUvcr  ores.  With  the  development  of  the  Utah  m\d 
Btngham  mines  of  the  West  Mountain  district  of  8alt  Lake  county ^  a  new 
era  haa  been  entered  upon,  and  U  tali 'a  copper  output  is  increasing  rapidly. 
The  principal  pn)ducer8  are  in  Bait  Lake  county,  but  there  are  xitry  prom- 
ising properties  in  process  of  development  in  Bea\'er  county,  and  there  arc 
also  copper  ores  and  occasional  exploitations  in  the  counties  of  Juab,  Piute, 
Summit  and  Tooele. 

The  mines  of  the  West  Mountain  district  are  of  exceptional  promise,  and 

^  are  already  considerable  prochiceri?.  All  of  them  carr>  gold  and  silver  in  sufli- 
rient  quantities  to  niateriaily  reduce  the  cost  of  copper  production,  atid  greater 
attention  is  being  paid  to  copper-bearing  veins  in  the  older  mines,  some  of 
which  are  proving  v^aluable.  Some  of  the  properties  in  Beaver  county  are 
among  the  most  promising  to  be  found  anywhere,  at  a  similar  stage  of  devel- 
opment, Utah  has  long  been  one  of  the  solid  mining  states  of  the  Union,  and 
ita  mines,  largely  developed  and  owned  by  local  capital,  until  within  the  past 
few  years,  have  an  enviable  record  of  dividend.^,  J^ome  of  the  newer  copper 
muie^  of  Utah  are  in  a  position  to  make  copper  so  cheaply^  owing  to  the  gold 
and  silver  secured  as  by-products,  that  Utah  must  be  included  in  any  possi- 
ble list  of  the  important  copper-producing  districts  of  the  world. 

VERMONT,  There  are  deposits  of  ehaleopyrite  at  South  Stralford, 
Vershirc,  Waterbur>',  .Shrewsbury,  Berkshirt^  and  (  orinth  in  this  state,  and 
copper  mines  have  been  operated  in  the  piu^t  in  three  districts,  at  Vershire, 
South  Strafford  and  Berkshire.  The  Ely  mine  had  a  emelter  at  Ve rehire  circa 
1861-1870,  and  worked  with  more*  or  less  n^gularity,  but  was  forced  to  go 
out  of  business  by  the  gnratly  d<'crea*jf»d  price  of  copper  following  the  Uivil 
War.  The  Elizabeth  mine  at  South  Stmfford  and  the  Ely  mine  at  Vc^rwhii^' 
are  no^  in  the  hands  of  George  Westinghouse,  of  Pittsburg,  and  a  limited 
production  was  effected  in  KMI1-IW2  from  the  Elizabef  h,  where  about  one 
hundred  m^-n  were  worked,  while  the  Ely  is*  being  reopened  {tnd  put  in  readi- 
ness for  production.  The  other  mines  arc  idle.  The  Vemiont  orr^  is  chiefly 
chalcopvrite,  ranging  from  3%  to  30%  copper,  with  an  average  of  probably 
5%  to'lO^. 

VniGIlfIA«     Virginia  has  an  auriferous-cupriferous  mineral  belt ,  stretch- 

[tng  from  tiie  Piedemont  diatriet  in  Orange  county  to  the  North  Carolina 

'  line.     Copper  ore  has  been  noted  in  the  counties  of  Buckingham,  Carroll, 

Grayson,  F'auquier,  Pluvanna,  Franklin,  Greene,  Halifax,  Loudoun,  Louisa, 

Montgomer\%  Nelson*  Orange,  and  Polk.     There  are  copper  mines  of  small 

I  extent  in  Fauquier  and  possibly  in  other  counties  of  the  state,  but  the  Largest 

mines  and  principal  development  an*  found  in  Halifax  county.     The  Vir- 

gilina  district  lies  in  both  Virginia  and  North  Carolina^  the  Virginia  portion 
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being  in  the*  county  of  Haiifax.     This  diatnct,  as  de%*eloped,  is  a!jout  twenty 

miles  long  by  three  miles  wide,  with  mdicaliouB  of  copi3cr  beyond  the«e 
bodfidanps.  The  ore«  are  chalcocite  aed  bomi*e  m  a  quartz  gaiigiic,  arid 
a'^'crage  possibly  no  more  than  3%,  though  ha^ing  frequent  t-hutes  ruimiug 
20%  to  30%  copper.  The  orei*  of  this  di&trirt,  tiB  iniurd,  average  about  one 
dollar  gold  and  six  to  ton  oumvs  silver  per  torip  and,  with  their  gangne,  run 
from  4  to  IQ  feet  in  width.  Then*  are  fourteen  mines  in  this  district,  of  which 
four  are  producers,  with  the  others  developing  or  idle.  The  ad\'antage4 
enjoyed  by  the  inijiea  of  tlie  Virgihua  district  are  cheap  fuel  and  labor,  an 
equable  climute  and  proximity  t^o  the  Atlantic  seaboard,  with  which  there 
is  good  rail  communiealion.  Sveral  strong  companies  are  now  operating 
in  this  field,  and  it  is  likely  to  l>c  beard  from  in  the  future  b»  a  considerable 
producer,  the  gold  and  silver  values  twing  suffii'icnt  to  permit  the  operation 
of  low-grade  and  narrow  ore  bodies  that  would  olherwiije  offer  little  promise 
of  adequate  retumB. 

WASHINGTOH.  There  are  copper  deposi'i*  in  King,  Stevens  and  other 
countiea  of  this  state,  and  a  tittle  attention  i^  l>iung  paid  to  copper  mining 
at  pr€*flent.  None  of  the  mtnea  ha^  e  yet  advanced  to  a  stage  where  it  is  poasi* 
ble  to  predict  a  certain  future,  but  some  promising  proepects  ane  underde- 
velopment. 


WISCOIfSIN*  There  are  copper  ores  in  the  zinc  and  lead  district  of 
Bouthwestem  Wisconsin  in  the  \icinit>'  of  Shullsburg  and  Mineral  Point, 
and  some  crude  attempts  at  mining  copper  hnve  been  made  at  the  latter- 
named  town,  t'halcopyriie  and  malwhite  have  lieen  found  in  8auk  county. 
and  in  1902  a  diamond  drill  boring  north  of  (Iseeola  gave  cores  assaying  well 
in  copper  and  with  small  values  in  gold  and  silver. 

The  northern  fold  of  the  Keweenawan  trap  fonnation  ext**ndi^  acroeis 
tbe  Lake  Superior  shore  of  northern  \\'iKconsin  from  Bayfield  to  the 
Minnesota  line,  carrying  more  or  le.ss  native  copjH^r  in  the  mineralized  amyg- 
daloids.  This  fonnation  is  desi'ribcd  in  the  article  on  Michigan,  A  number 
of  small  shafts  have  been  i*unk  on  this  fnld  of  ihe  Keweenaw  fonnation,  in 
Douglas  county,  but  no  mines  have  n»sulted  frnm  the  work.  The  most  ex- 
tensive work  was  done  at  the  Chippewa  property,  which  came  to  grief  finan- 
cially late  in  1902.  A  rt^eent  development,  which  is  apparc^ntly  much  the 
most  important  ever  made  in  the  state,  is  noted  in  the  southern  end  of  Douglas 
eoimty,  where  the  Minong  Kange  Copper  Company  is  sinking  two  shafts  in 
an  amygdaloid.  The  iniportance  of  this  work  lies  in  the  ftict  that  the  for- 
mation dips  northward  ai  this  point,  shewing  ihal  the  shafts  are  on  the 
»out.hem  fold  of  the  synclinal,  this  being  the  fold  on  which  all  the  profitable 
mines  of  Lake  Superior  native  copper  have  been  opened,  all  mines  on  the 
northern  fold  having  proved  failures.  Considerable  heavy  copper  ha^Lieen 
secured  in  one  of  these  shafts,  and  the  outcome  will  lie  awaited  with  inlere^, 
as  the  making  of  a  paying  mine  at  this  point  would  treble  the  area  of  the 
possibly  profitable  zone  of  the  Lake  Superior  copper  field. 
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WYOMnVG.  Alfhongh  Wyoming  is  one  of  the  newest  copp«*r  fields  of 
the  Unitf-d  Stut»^s  it  is  by  no  ineuns  least  in  promise,  and  the  Grand  Encamp- 
ment diiitriet  has  attracted  wide  attention,  aa  ivell  a^  the  investnient  of  large 
amounts  of  money.  I  am  indebted  mainly  to  Prof.  Henry  C\  Beeler,  state 
geologist,  for  the  fact«  in  the  following  summary'  of  Wyoming  copper  deposits 
and  proBpecte, 

The  principal  cupriferoua  field  of  the  state  la  the  Grand  Encampment 
distJict,  having  an  estimated  area  of  2,500  miles,  and  lying  in  the  southern 
half  of  Carbon  county  and  the  southwestern  quarter  of  Albany  county.  The 
district  15  di\idcd  in  two  nearly  equal  parts  by  the  North  Platte  river,  and 
has  the  Sierra  Madn*  Mountains  to  the  west  and  the  Medii-ine  liow  range  on 
the  cajift.  Encampment  is  the  principal  town  of  the  district.  While  there 
were  known  to  be  promising  mineral  Indications,  little  was  a<'compliabed 
until  189H,  when  gold  prospecting  l)egun.  This  was  not  especially  successful, 
but  copper  prospects  were  located  soon  thereafter,  and  there  has  been  in- 
creasing int4*rest  since  then  in  copper  development. 

The  general  formation  of  the  Sierra  Mad  re  is  an  irregular  core  of  red 
granite,  ^ith  fine-grained  mica-hornblende  schists  of  Algonkian  age  lying 
Iher^-upon.  Both  schists  and  granite  are  cut  at  intervals  by  dykes  of  diorlte 
and  associated  dyke  rocki»,  the  dykes  running  in  apparent  confonnily  with 
the  strike  and  dip  of  the  s<'hi9ts  when  travprning  them.  Assc*ciat«Hl  with 
the  schists  and  conformable  in  strike  and  dip  are  huge  ledges  of  cjuurt/ite 
Aj\d  altered  9*"hlBtfi  known  locally  as  lime  dykes,  the  alterative  material  hav- 
ing been  mainly  lime,  with  some  silica.  Extensive  evidences  of  replaeenieiit 
and  alt*-ration  are  frequently  noUid  in  the  granite  and  diorite,  as  well  as  in 
the  schists. 

While  the  formations  in  general  are  fairly  mineralized  the  principal 
bodies  ans  found  in  the  conta<^ta  b^^ivveen  I  he  schists  ftnd  adjacent  rocks, 

ic'nJly  so  in  the  contacts  of  schists  and  quartzite.  The  outcrops  are 
usually  of  soft  spongj^  Umonite  carrying  some  hematite,  and  often  show  a 
little  quartz  in  the  ore.  These  outcrops  are  noted  on  veins  ranging  from 
mere  stringers  to  a  width  of  20  feet  or  more,  and  extend  to  water  level,  a  depi  h 
of  35  to  UiO  feet.  The  iron  oxides  are  usually  associated  with  eoppt-r  carl>onatt^s, 
the  percentage  of  copper  being  small  at  surface  and  increasing  with  depth. 
A  little  chalcocite  is  found  In  the  zone  of  secondarj'  enrichment,  but  at  or 
about  the  water  level  the  ores  change  to  chalcopyrite  and  bornite.  Abo\'e 
tbf»  water  level  the  altered  ore-s  are  mainly  malachite  and  azurite,  with  a 
little  native  copper.  In  several  instanrea  thr*  outcrops  are  fairly  pun*  speeulai" 
or  silicious  hematite,  ass^^nnated  with  white  quartz.  In  the  cases  wher^^  enf*' 
per  sulphides  outcrop  the  same  white  quartz  is  foimd  in  association. 

The  district  has  been  a  producer  since  19<]€,  ores  shipped  assay inf< 
30%  to  49%  in  carload  lots.  This  necessitated  hand-Si?lection  and  the  re- 
jection of  the  lower-grade  ores.  l*he  high-grade  orc^s  carr>*  $S  to  $10  per  ton 
ia  gold  and  silver.  The  district  has  a  smelter  which  handles  mainly  low- 
gnide  orc5,  the  product  therefrom  being  sliippt^d  as  high-grade  matte.  An 
interesting  feature  of  this  district  is  afi  aerial  tram  16  miles  long,  in  four 
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seciionSy  running  from  the  Ferris-Haggcrty  mine  to  the  Encampment  smelter, 
this  being  in  successful  operation. 

The  Medicine  Bow  range  on  the  eastern  side  of  the  Encampment  dis- 
trict has  been  prospected  for  years,  mostly  for  gold,  of  which  little  has  been 
found.  In  1900  the  Great  Rambler  mine,  opened  and  abandoned  as  a  gold 
property,  was  relocated  for  copper,  and  begun  shipping  ore  at  once.  An 
interesting  feature  of  this  property  is  the  finding  of  platinum  in  commercial 
quantities.  The  general  formation  of  the  Medicine  Bow  range  is  a  gray  and 
red  granite,  flanked  more  or  less  irregularly^  by  schists  and  gneisses,  with 
dykes  similar  to  the  Encampment  district  as  before  described.  The  Rambler 
is  evidently  opened  in  fissures  in  the  blacky  dioritic  granite,  but  its  upper 
workings  show  alteration  conditions  similar  to  those  prevailing  to  the  west- 
ward. 

Among  the  other  copper  districts  of  the  state  is  the  Laramie  Hills,  run- 
ning along  the  southern  state  line  from  Laramie  through  Albany  and  Con- 
verse counties  to  Caspar,  Natrona  county.  The  formation  b  a  granite  core 
with  north  and  south  trend,  flanked  by  schists  and  succeeding  sedimentary 
formations.  Copper  is  found  native  in  red  disintegrated  granite  at  Sherman 
Hill,  and  as  sulphide  ores  in  prospects  at  Hecla,  Slate  Creek,  Cooney  Hill  and 
to  the  northwfird  of  Laramie  Peak.  Copper  ores  have  also  been  found  in 
the  Big  Horn  Mountains  and  in  the  Wind  river  districts,  under  conditions 
resembling  those  of  the  Grand  Encampment  district,  though  little  develop- 
ment has  yet  been  attempted  on  any  discoveries  in  the  two  last-named  dis- 
tricts. 

The  copper  properties  of  the  Encampment  district  are  obviously  of 
more  than  average  promise,  the  richness  of  their  ores  and  the  considerable 
values  carried  in  the  precious  metals  enabling  owners  to  develop  properties 
from  shipments  secured  near  surface*.  The  alteration  zone  is  of  shallow 
depth,  however,  and  the  ultimate  value  of  the  district  must  be  determined 
by  the  values  secured  from  the  unaltered  sulphides,  on  which  little  work 
has  yet  been  done.  The  oxidized  ores,  however,  will  enable  many  owners 
to  give  their  mines  thorough  tests  at  small  cost. 
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CHAPTER  VIII. 
Copper  Deposits  of  Canada  and  Newfoundland. 

In  this  chapter  the  copper  deposits  of  Canada  are  treated  in  detail, 
by  provinces,  and  for  geographical  convenience,  Newfoundland  b  added, 
although  Newfoundland  has  never  become  a  part  of  the  Dominion  of  Canada. 

Wliile  the  metal  has  been  mined  for  many  years  in  the  eastern  provinces 
of  the  dominion,  the  Canadian  copper  industry  was  never  of  importance 
previous  to  the  exploitation  of  the  great  nickel-copper  deposits  of  the  Sud- 
bury district,  in  the  middle  eighties.  Since  that  time  the  British  Columbian 
fields  have  become  prominent  as  producers,  and  the  copper  industry  of  Canada 
is  apparently  but  in  its  infancy,  llie  dominion  must  be  included  in  any 
Ust  of  the  principal  copper  producing  countries  of  the  future. 

NOYA  SCOTIA.  Native  copper  is  found  in  this  province  in  the  comi' 
ties  of  Anm^MlLs,  Cumberland,  Digby  and  elsewhere,  while  copper  ores  are 
noted  in  the  county  of  Anitgomsh,  near  Sidney,  and  at  New  Annan,  Cape 
Breton,  Colchester,  Cumberland,  Pictou  and  Sidney.  The  ores  are  mainly 
sulphides,  and  at  Briar  Island,  Digby  county,  the  native  copper  is  found  in 
grains  in  amygdaloidal  trap,  under  circumstances  similar  to  the  occurrence 
of  the  native  metal  in  the  Lake  Superior  copper  district.  The  Cape  Breton 
deposits  are  of  chalcopyrite,  and  cany  both  gold  and  silver,  the  ore  having 
a  silicious  gangiie  and  traversing  diorite  and  felsite  rocks. 

Present  developments  in  Nova  Scotia  are  mainly  in  Cumberland 
and  Cape  Breton  counties.  The  old  Coxheath  mines  at  Coxheath,  Cape 
Breton  county,  are  being  operated,  while  other  mines  are  being  developed 
at  Cape  d'Or  and  Went  worth,  in  Cumberland  county. 

HEW  BRUNSWICK.  Copper  ores  are  found  in  this  province  in  the 
counties  of  Carleton,  Chariotte,  Gloucester  and  St.  John,  and  native  copper 
is  found  in  certain  of  the  older  sandstones.  There  has  been  a  renewal  of 
interest  in  the  copper  deposits  of  New  Brunswick  within  the  past  five  years, 
and  mines  are  now  being  developed  at  several  points.  While  no  striking 
successes  have  been  scored  as  yet,  there  are  several  properties  with  good 
prospects,  and  it  is  hoped  that  some  good  mines  may  result  from  the  work 
now  being  done. 

QUEBEC.  In  this  province  copper  ores  have  been  found  in  the  coun« 
ties  of  Arthabaska,  Bagot,  Beauce,  Brome,  Dorchester,  Drunmiond,  Levis, 
Lotbiniere,  Megantic,  Miss^uoi,  Richmond,  Sherbrooke,  Shefford  and 
Wolfe,  and  also  on  the  north  shore  of  the  Gulf  of  St.  Lawrence  in  the  dbtrict 
of  Saguenay.     Mines  have  been  opened  at  various  times  and  points  in  several 
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of  theae  cotinties,  but  the  principal  deA^elopment  has  been  at  Capclton,  in 

the  little  county  of  Sherbrooke,  juat  above  the  New  England  border.  The 
ores,  like  those  of  Ontario,  are  mostly  chal  copy  rite,  and  invariably  so  where 
found  ill  quantities  suffieient  to  jij^ttfy  the  opening  of  niines.  The  sulphide 
ores  of  copper  are  frequently  found  in  conjunction  with  pyriteandpyrrhotite^ 
and  are  aomettnies  developed  in  nune«  first  opened  for  pyrite  destined  for 
the  manufacture  of  acids.  The  principal  tnines  have  been  opened  in  lime- 
atone,  near  the  point  of  Vonta^'t  with  serpentine  atid  diorite  rocks,  the  lime- 
stones being  more  or  less  closely  associated  with  slates.  The  Capelton  mines 
carry  3  to  4  per  cent,  copper  and  3  to  4  ounces  of  silver  per  ton.  The 
sulphur  from  these  mines  is  saved,  as  far  as  poaable,  for  the  making  of  acid. 

ONTARIO.  There  are  copper  ores  in  this  province  at  many  different 
points,  and  at  some  of  them  large  mines  are  opened,  while  in  others  mines 
mie  developing,  and  in  still  others  mining  work  is  confined  to  the  merest 
proipecting.  Ontario  is  a  large  pro\nnce,  and  has  a  great  diversity  of  to- 
pography and  geological  conditions,  its  frontier  marching  with  New  York  in 
the  east  and  Minnesota  on  the  wt^i. 

Copper  m  found  native  at  several  points,  but  mainly  aa  sulphide  ores, 
and  in  the  Sudbur>'  district  the  irt)n-.^ulphide  ores  of  copper  are  highly  nickel- 
iferous,  so  much  so  that  this  tJLstrict  furnishes  more  than  half  of  the  nickel 
supply  of  the  world*  As  a  rule  the  oxide  and  carbonate  ores  of  the  alteration 
lone  are  missing  in  Ontario,  the  unaltered  iron  stilphides,  mainly  chalcopy- 
rite,  with  a  little  bomite,  reaching  to  surface  with  slight  traces  of  change. 

The  first  copper  mining  in  the  province  was  undertaken  at  the  Bruce 
mines,  on  the  northern  shore  of  Georgian  Bay,  in  1846,  inunediately  after 
the  opening  of  the  hrvX  Lake  Superior  native  copper  mines  of  Michigan, 
After  many  years  of  idleness  these  mines  are  now  being  reopened.  The 
first  really  important  production  of  the  metal  after  the  suspension  of  work 
at  Bmcc  Mines  came  from  the  discovery  of  the  nickel-copper  ores  of  Sudbury, 
in  1883,  and  their  development.  The  oiea*  of  the  Sudbur>^  district  are  nicicel- 
t*opper-iron  sulphides,  occurring  in  a  country  rock  of  diorite.  Mines  ba%^ 
been  opened  at  various  points  in  a  district  several  miles  square,  in  the  vicinity 
of  Sudbur\'  and  t^opper  tliff.  This  district  is  a  fairly  large  and  increasini; 
producer  of  copper,  but,  like  all  other  good  distncte,  has  Us  wild-cats  and 
fatlux^ea,  as  weU  as  its  bonansas. 

Copper  is  also  found  in  Lanark  county,  and  in  the  Niptasing  district. 
In  the  Parr>'  Sound  district  there  an^  numerous  occunvnoes  ol  tke  ore^  Om 
nineraliied  belt  being  of  considerable  aiea*  This  district  is  loeslad  along 
Parn-  Sound,  on  the  east-central  part  of  Geoigittit  Bay.  The  geology  of 
the  district  is  as  yet  unsettled  by  the  sctenttsis,  eonsidcmble  difFerBnees  of 
i«pinion  existing  among  the  various  observers.  The  prr vailing  it)ek-fomis 
nf  ihp  dtstriat  are  gneisses  and  scliista,  and  the  formation  shows  marked 
Ibuoii  and  faulting.  TKeiv  are  numcfous  sattll  qunKs  veins  and  frequent 
l^egnkatite  4yke»  ci  large  siJe  and  great  pctwirtiBtttt.  The  topogmphy  la 
i^vugh  and  nmcll  of  the  rvck  fe  utlerh-  devoid  of  vci^aiion  or  covmn^  of 
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my  sort,  the  bald  knobs  alternating  with  nruurshes  sad  swales  in  the  lower 
ground.  The  mineralised  xone  \b  apparently  about  a  quarter-mile  in  width 
irlth  a  gpenerally  northeasterly  and  south  westerly  trend,  and  ImB  been  proe^ 
pected  for  about  twelve  miles.  The  ore  oceura  as  extended  and  approxt- 
mately  parallel  lenjses  with  a  general  tn?nd  in  line  with  the  mineral  belt,  and 
the  onp  bodies  are  frequently  capped  with  gossan.  The  ore,  as  a  rule,  is 
chaleopyrite,  with  a  little  bomite  and  occasional  chalcocit^,  and  is  auriferous, 
gold  values  running  $3  to  110  per  ton  in  many  eases.  8ome  of  tht^  In^dn  are 
nickdiferous  also,  the  nickel  running  as  high  as  2.5  per  cent*  insome  instanees* 

The  district  of  Algoma,  which  is  very  ext<»nsive,  haa  copper  deposits 
at  a  number  of  points,  of  which  the  principal,  judg<*d  by  past  development, 
is  in  the  Bruce  Mines  district  of  Georgian  Bay.  This  field  also  includes  tl*e 
Rock  Lake  district,  sixt<M?n  miles  distant,  where  one  large  mine  has  beeti 
opened  and  a  numijer  of  smaller  properties  art'  developing.  The  ores  are 
chaleopvTit-e  in  a  gangue  of  quart?.,  apparently  in  Inie  fi.saure  \'eins  giving 
f\Tery  evidence  of  permanency.  In  the  Goulais  Bay  distrirt,  north  of  Sault 
file.  Marie,  several  promising  prospects  are  in  process  of  devplopment,  On 
the  northern  mainland  of  Lake  Sup(*rior,  to  the  eastward  of  Michipieoten 
Island,  there  are  sulphide  ores  of  which  little  is  known,  twnond  the  fact  of 
their  existence.  On  the  island  itself  there  are  amygdaloid  strata  carrying 
live  copper,  this  being  the  easternmost  outlier  of  the  Kewi*enawan  forma- 
ion  of  the  western  half  of  Lakp  Superior.  Various  attempts  at  opening 
i€S  on  these  beds  of  native  copper  have  proven  unsuccessful,  Chalcopy- 
ite,  chalcocite  and  domeykite  have  also  been  found  on  this  island,  in  small 
quantities. 

On  the  northern  shore  of  Lake  Superior,  east  of  Thunder  Bay,  native 
eop]>er  is  found  on  Battle  Island  and  St.  Ignace  Island  in  Nepigon  Bay,  and 
at  Pointe-aux-Mines-  Chalcocite  occurs  on  ^SpR^  Island,  and  chalcocite  and 
malachite  are  found  on  Silver  Islet.  In  the  Thunder  Bay  district  chalcopy- 
fite  occurs  at  Neebing,  and  a  little  development  has  l>een  made  at  Black 
iy  and  Shebandowan  Lake,  on  native  copper  in  trappean  rocks. 

In  the  Hainy  River  district  sulphide  ores  have  been  found  at  several 
points. 

f  MAIflTOBA.  The  province  of  Manitoba  is  an  agricultural  rather  than 
a  mining  district,  but  there  is  a  small  area  of  mineral  land  along  the  eastern 
boundary-,  near  Lake  of  the  Woods,  A  rem,  running  18  to  20  inches  wide, 
occurring  as  a  contact  between  granite  and  trap,  and  traceable  for  a  half* 
mile,  has  been  slightly  prospected  at  Ingolf  station,  ver>-  near  the  Ontario 
boundary' .    This  is  a  pyrrhotite  carrying  copper,  nickel  and  traces  of  gold. 

BRITISH  COLUMBIA.    This  Canadian  province  is  a  kingdom  in  both 

ftnd  resources.     Its  wealth  of  timber  and  mineral  has  been  merely 

atcbedf  and  the  development  of  the  past  decade^  while  v^ry  great,  both 

ctually  and  relatively,  is  but  the  precursor  of  a  far  greater  work  to  be  ac- 

ampltahed  in  the  future. 
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TJit^  Jimt  minini^  was  on  ijlarcrs,  for  gold,  nearly  half  a  century  ago. 
When  the  plurei-s  wore  exhausted  the  mining  industry'  languiahed  until  thu 
completion  of  th<?  <  'anadiiiii  Fac'ifie  railroad  t  hnjugh  to  the  west  coast,  when  per* 
manent  mining  began  in  a  small  way.  The  first  niine^  were  of  gold  and  silv'er, 
lead  becoming  an  important  product  a  little  later.  When  the  mines  of  the 
Trail  crr^ek  and  I^muiary  distriets  were  opened,  less  than  t^n  years  ago,  it  was 
soon  found  that  many  of  the  mines eArried  eonsiderable  copper  values-  The 
bulk  of  the  copper  production  of  British  Columbia  is  secui"ed  as  a  by-product 
from  mines  of  gold,  siher  and  lead,  L)Ut  s^'Veral  exclusively  copper  mines 
have  been  developed.  A  peculiarity  of  British  Columbian  mines — and  by 
no  means  a  disad^antageou!^  one^ — is  that  the  gold  and  silver  mines  usually 
earn'  more  or  loss  li^ad  and  eopjM'r,  white  the  copper  mines  have  appreciable 
^'alues  in  gold  and  silverr 

There  is  mon*  or  less  copper  in  practically  ever}^  mining  district  into 
which  the  province  is  chvided,  but  the  minces  of  the  Boundary,  Trail  and 
Coast  divisions  lead  in  output.  Tbt*  i-elative  inijiortance  of  the  various 
districts  as  producers  is  shown  by  tlie  £0110^4^  ing  official  table  of  production 
of  refined  copper  in  UKJl. 

Diatriets.  Production  in  Pounds, 

Boundar>^  ... 14,51 1,787 

Trail  (Rossland). .        8,333,446 

Ojaat 3,115,872 

Nelson 1,599,440 

All  others, 43,192 

From  the  trivial  output  from  the  districts  lumped  together  under  the 
caption  "  aU  oihers,"  it  must  not  l>e  inferred  that  they  are  of  no  importance. 
Many  mines  of  good  promise  an*  found  in  these  districts,  but  lack  of  develop- 
ment and  adequate  transportation  bnes  is  n^sponsiljle  for  small  production. 
British  Columbia  now  has  a  number  of  smelters,  alt  new  and  mostly 
large  and  modern.  Excellent  results  are  being  secured  at  inany  of  these, 
and  Wni-  Fle<^t  Robertson,  provincial  mineralogist,  estinmtes  that  the  coat 
of  smelting  copper  has  l>een  reduced  as  low  as  $1.35  to  SI. 50  per  ton  of 
ore.  These  figures  are  astounding,  and  coming  from  a  less  eminent  and 
accurate  sotirce  would  be  r**eeived  with  suspicion. 

HEWFOHNDLAND.  There  are  sulpiride  ores  of  copper  at  many  points 
in  this  island^  and  nati^'e  copper  has  btn^n  foimd  in  place  in  stratified  ar- 
chaic rocks,  under  conditions  resembling  those  governing  in  the  Lake  S\i- 
perior  district,  on  Odorin  Island  in  Flaceutia  Bay,  and  elsewhere.  One  mass 
of  nativ^e  metal  weighing  55  pounds  has  been  found,  and  the  geological  hori- 
«on  of  the  district  in  which  these  oecurrences  of  the  native  metal  are  noted 
is  apparently  about  the  same  as  that  of  the  Keweenawan  district  of  Michigan. 
The  first  mining  in  Newfoundland  was  done  In  1852,  at  the  Tilt  Cove 
mine,  which  was  reopened  in  18S7  by  the  Cape  Copi>er  Co.,  its  present  owner. 
There  are  also  other  copper  mines  on  the  isbiiid  that  have  been  worked  to 
some  little  extent,  among  these  being  the  Little  Bay,  which  has  reached  a 
depth  of  1,350  feet,  the  Lady  Pond,  Betts  Co^^c,  York  Harbour  and  others. 


THE  COPPER  HANDBOOK.  125 


CHAPTER   IX. 

Copper  Deposits  of  Mexico,  Central  America  akd 
THE  Antilles. 

Under  the  heading  of  this  chapter  are  grouped  the  Latin  countries  and 
islands  of  North  America.  With  the  exception  of  Mexico,  which  is  a  copp(>r 
field  of  the  first  magnitude,  and  ^^ith  the  possible  exception  of  Cuba,  wh(*rr 
there  was  once  a  considerable  industry  in  the  mining  and  smelting  of  copper 
ores,  the  developments  i^oted  in  this  chapter  are  of  comparatively  little 
importance. 

MEXICO.  The  Republic  of  Mexico  has  made  relatively  greater  strides 
in  copper  production  during  the  past  five  years  than  any  other  country  in  the 
worid.  Not  only  has  there  been  a  most  remarkable  relative  gain,  but  the 
actual  gain  in  output  puts  Mexico  an  exceedingly  close  second  to  the  United 
States  in  point  of  increase.  That  Mexico  will  soon  lead  Spain,  and  rank 
second  only  to  the  United  States,  seems  assured.  The  Boleo  has  long  been 
an  important  mine,  but  the  copper  production  of  all  other  Mexican  mines 
was  but  1,200  tons  so  recently  as  1896.  Since  that  time  the  Greene,  Inguaran, 
Candela,  Moctezuma,  and  other  great  properties  have  been  developed.  Those 
interested  in  copper  will  do  well  to  keep  an  eye  on  Mexico  for  the  next  few 
years. 

Copper  in  almost  every  known  form  is  found  in  some  part  of  the  repub- 
lic. The  ore  measures  are  extensive  and  include  many  different  types  of 
deposits.  Argentiferous  copper  ores  are  frequently  found  in  the  crystalline 
slates  of  the  Azoic  group,  a  typical  example  being  the  district  south  of  Puebla. 
Copper  accompanied  by  hematite  is  noted  in  cretaceous  beds  of  the  Mesozoic, 
while  in  the  Cenozoic  group  copper  is  found  in  regular  veins  in  homblendic 
andesites  of  the  Hiocene  system,  also  in  the  stratified  beds  of  sedimentary 
rocks  of  the  upper  Miocene  and  lower  Pliocene,  the  Boleo  mine  in  Lower 
California  being  an  example. 

According  to  the  official  figures  furnished  by  the  Minister  de  Fomento, 
the  number  of  copper  mines  and  cupriferous  mines  within  the  boundaries  of 
the  republic  was  as  follows  on  July  30,  1899:  Mines  of  copper  only,  221, 
with  an  area  of  2,184  hectares;  of  copper  and  lead,  5  mines,  livith  an  area 
of  31  hectares;  copper  and  gold,  69  mines  with  857  hectares;  copper  and 
iron,  23  mines  with  159  hectares;  copper  and  silver,  192  with  1,637  hectares; 
copper,  silver  and  gold,  55,  with  896  hectares;  copper,  silver  and  lead,  12, 
^ith  147  hectares.  This  gives  a  total  of  577  cupriferous  mines,  and  an 
area  of  5,911  hectares,  out  of  a  total  of  8,970  mines  of  all  classes  having  an 
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area  of  84,557  hectares  in  the  entire  republic.  Taking  into  consideration 
the  marvelous  development  of  the  three  and  a  half  years  that  have  elapsed 
since  the  date  of  these  statistics,  it  seems  probable  that  the  number  of  cu- 
priferous mines  in  the  republic  is  materially  laiiger,  unless  the  process  of 
consolidation  has  absorbed  more  old  mines  than  would  offset  the  new  open- 
ings. According  to  the  summary  of  S.  Chapman,  F.  S.  S.,  made  from  the 
Mexican  government's  Boletin  de  Estadistica  Fiscal — date  not  given — ^tbe 
number  of  cupriferous  mines  in  the  republic  is  materially  greater  than  the 
figure  first  quoted.  Chapman's  summary  gives  a  total  of  no  less  than  839 
copper  mines  of  all  classes,  of  which  281  are  mines  of  copper  only,  the  balance 
producing  other  minerals  as  well  as  copper. 

Nearly  every  state  and  territory  of  the  republic  has  copper  mines,  the 
roster  including  the  states  of  Aguascalientes,  Chiapas,  Chihuahua,  Coahuila, 
Colima,  Durango,  Guanajuato,  Guerrero,  Hidalgo,  Jalisco,  Michoacan, 
Morelos,  Nueva  Leon,  Oaxaca,  Puebia,  Queretaro,  San  Luis  Potosi,  Sinaloa, 
Sonora,  Tamaulipas,  Vera  Cruz  and  Zacatecas,  also  the  territories  of  Tepio 
and  Baja  California,  and  the  Federal  District  of  Mexico.  In  point  of  output 
Sonora  easily  leads  at  present,  with  Lower  California  a  good  second.  The 
more  important  developments  in  the  other  states  are  in  Chihuahua,  Michoa- 
can,  Durango,  Coahuila,  Guerrero  and  Zacatecas,  though  there  is  considerable 
activity  in  many  of  the  other  states,  capital  having  been  poured  into  Mexican 
copper  mines  by  the  tens  of  millions  of  dollars  during  the  past  five  years. 
Under  the  strong  but  equable  administration  of  President  Diaz,  Mexico 
has  undergone  a  transformation  during  the  past  two  decades.  There  are 
as  ample  safeguards  for  life  and  property  as  may  be  found  in  any  part  of 
Europe  or  the  United  States.  The  laws  are  administered  constitutionally, 
rather  than  dictatorially,  and  the  president  has  surrounded  himself  by  states- 
men of  ability  and  honesty,  under  whose  fostering  care  Mexico  has  become 
one  of  the  favorite  fields  of  investment  for  the  surplus  capital  of  Europe  and 
America.  While  many  failures  have  been  scored,  the  percentage  of  success- 
ful mining  investments  made  in  this  country  of  late  years  is  unusually  high. 

Mexico  has  upwards  of  300  smelters  of  all  sorts,  mostly  very  crude,  but 
with  a  few  of  the  most  modem  type  and  of  immense  size,  notable 
among  the  latter  being  the  fine  plants  of  the  American  Smelting  and  Refining 
Company  at  Aguascalientes,  Monterey  and  iSan  Luis  Potosi.  There  are 
also  fine  reduction  plants  at  the  Boleo,  Greene  Consolidated,  Descubridora 
and  other  copper  mines  of  the  country'. 

The  Sonoran  copper  deposits  are  of  the  Carboniferous  system  of  the 
Paleozoic  group.  The  principal  districts  of  northern  Sonora  are  La  Canane% 
and  Nacos.  These  are  but  a  short  distance  south  of  the  Arizona  line,  and 
the  geological,  geographical  and  climatological  conditions  are  practically 
the  same  as  in  the  Bbbee  district  of  Arizona,  or,  rather,  the  Bisbee,  Nacos 
and  Cananea  fields  are  one  district,  divided  by  the  international  boundary 
line,  and  these  fields,  considered  as  one  dbtrict,  have  furnished  perhaps  the 
most  important  copper  mining  de^'elopments  noted  on  the  globe  during  the 
past  five  years.    There  are  other  promising  districts  in  Sonora,  where  devel- 
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;  work  is  fai  progress,  but  they  have  been  overshadowed  by  the  spec- 
tacular rise  of  the  Cananea  mines. 

In  Lower  California  there  are  some  30  copper  mines  of  all  classes,  mostly 
insignificant,  but  the  Boleo,  operated  by  a  French  company,  is  a  property 
of  the  first  magnitude.  This  mine  is  opened  on  beds  occurring  in  a  formation 
of  Tertiary  sandstones,  conglomerates  and  tufas.  The  cupriferous  beds, 
three  in  number,  of  large  area,  lie  upon  conglomerates  of  vaiying  horisons 
and  are  overlaid  by  argillaceous  tufas,  all  traversed  by  fissures.  In  the 
,  upper  bed,  above  the  water  level,  the  ores  are  disseminated  oxidised  ores, 
luch  as  melaconite,  cuprite,  atacamite,^  azurite,  malachite,  ciednerite  and 
chi}'8ocolla,  all  in  quantities  of  commercial  importance.  In  the  second  ore 
bed  there  are  peculiar  globular  concretions  of  oxide  and  carbonate  ores,  called 
boleoe,  whence  the  name  of  the  mine.  The  third  bed,  in  addition  to  the 
oxide,  carbonate,  silicate  and  oxy-manganate  ores,  also  carries  sulphides, 
not  the  ordinary  iron-sulphides,  but  chalcocite  and  covelline,  the  richest 
ores  of  copper.  The  ores  are  disseminated  in  irregular  masses,  veinlets  and 
concretions,  in  a  clayey  tufa,  with  a  marked  tendency  toward  concentration 
upon  the  underlying  conglomerates,  where  the  ores  occur  compact  in  layers 
of  6  to  10  inches. 

While  Michoacan  has  not  yet  become  a  laige  producer,  it  has  one  very 
laiige  property,  the  Inguaran,  in  process  of  development,  and  other  proper- 
ties of  promise  are  also  undergoing  exploitation.  The  Ario  district  of 
Michoacan  contains  enormous  bodies  of  sulphide  ores,  occurring  quite  evenly 
disseminated  in  granitic  rock.  It  is  obvious  that  these  pn^rties  must  be 
worked  upon  a  very  large  scale  to  prove  profitable,  but  as  the  Rothschilds 
are  furnishing  the  money  for  the  development  of  the  largest  mine,  the  dis- 
trict will  receive  the  benefit  of  adequate  ci^ital  in  its  development. 

In  the  state  of  Coahuila  there  are  several  important  mining  develop- 
ments. The  same  is  true  of  Zacatecas  and  Durango.  The  state  of  Chiapas 
has  some  rich  gold-copper  mines,  especially  in  the  neighborhood  of  Santa 
Fe  and  Pichu-Calco.  In  the  state  of  Guerrero  there  are  good  copper  ore 
bodies,  and  a  newly  organized  American  company  is  preparing  to  develop 
mines  on  a  large  scale,  south  of  the  Balsas  river  in  the  districts  of  Braves 
and  Travares,  less  than  40  miles  from  Acapulco,  which  lies  on  the  Pacific 
coast.  The  claims  made  for  this  property  are  simply  staggering,  and  if  they 
did  not  come  from  an  apparently  responsible  source,  would  be  laughed  at  as 
preposterous. 

COSTA  RICA.  There  are  outcrops  of  copper  ores  at  several  points  in 
the  republic,  but  no  attempt  has  ever  been  made  at  opening  mines. 

CUBA.  Copper  ores  occur  at  many  points  in  the  eastern  part  of  the 
republic,  and  the  province  of  Santiago  was  the  scene  of  the  first  copper  mining 
done  in  the  new  world.  El  Cobre  mines,  situated  some  thirty  miles  north  of 
the  city  of  Santiago,  in  the  Sierra  Madre  mountains,  were  opened  in  the  Six- 
teenth century  and  were  worked  with  more  or  less  regularity  unto  1834, 
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when  thp  various  mines  of  tlie  district  were  bought  by  an  English  company 
and  consolidated.  From  thence  until  186S  the  production  averaged  one 
million  dollars  in  annual  value.  The  richest  ore  was  shipped  direct  lo 
Swansea,  while  the  low-grade  ore  was  discarded  and  the  medium  quailty  re- 
duced to  n^att«i  for  export  to  the  smelters.  The  mines  vvere  opened  t-o  tht 
depth  of  nearly  a  quarter  of  a  mile  and  wei-e  equipped  with  excellent  maclun- 
ery  and  buildings.  In  the  rebellion  of  1868  the  torch  was  applied  by  insuF- 
gents  and  the  extensixe  plant  entirely  burned,  since  which  time  the  mines 
have  been  idle^  although  a  little  copper  has  been  obtained  every  year  by 
natural  cementation.  Steps  are  now  Ijcing  taken  for  the  reopening  of  these 
mines,  which,  in  view  of  their  past  production  and  profits,  are  doubtless 
worthy  of  the  great  cost  that  their  reopening  and  equipment  will  entail. 
There  are  also  promising  copper  deposits  in  the  province  of  Pinar  del 
Rio,  and  elsewhere. 

GUATEMALA.  Excellent  specimens  of  sulphide  copper  ores  have  been 
found  at  various  points  in  the  republic  of  Guatemala,  but  no  serious  attempts 
have  been  made  at  developing  the^e  resources,  and  I  am  unable  to  find  trace 
of  anything  worthy  the  name  of  a  copper  mine  in  the  countr}'. 

MAYTI,  Copper  exists  at  several  pointa  in  Hayti,  notably  in  the  Hotte 
Mountain  range  in  the  southern  part  of  the  country'.  Previous  mining 
developments  have  been  of  the  crudest,  but  an  attempt  is  now  being  made, 
under  American  management,  to  open  regular  mines  of  copper. 

HQHBURAS.  There  is  copper  ore  in  nearly  every  department  of  the 
little  Central  American  republic  of  Honduras,  but  the  development  of  min- 
eral industries  is  not  equal  to  the  possibilities  offered,  and  the  only  copper 
producer  worthy  of  the  name  is  the  Eureka  mine,  in  Orica  Basin,  department 
of  Tegucigalpa,  where  a  small  production  of  gold,  silver  and  copper  is  effected. 

JAMAICA.  Small  copper  mines  were  opened  at  several  places  in  Jamaica 
many  years  ago,  but  the  ore  bodies  proved  meagre,  so  far  as  exploited^  and 
the  mines,  being  unprofitable,  were  soon  abandoned.  There  arc  indications 
of  copper  and  other  metals  at  many  points  on  the  island. 

NICARAGUA.  A  ver>'  limited  amount  of  copper  is  produced  in  Nica- 
ragua as  a  by-product  from  the  smelting  of  silver  ores.  There  are  promising 
undeveloped  copper  ores  in  the  department  of  Nueva  Segovia,  the  develop- 
ment of  wliieh  is  rendered  difficult  by  a  mountainous  country  and  poor 
roads.  There  are  alsct  occurrences  of  copper  ores  in  the  departments  of 
Leon,  Jinotega  and  Mntagalpa,  and  in  the  district  of  Prinaapalca. 

PORTO  RICO*  Copper  ores  occur  at  several  points  on  this  island,  but, 
so  far  as  can  be  ascertained,  no  serious  attempts  have  ever  been  made  to 
de^^lop  mines  thereon. 

SAK  SALVADOR,    There  are  deposits  of  copper  ore  at  several  points 
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in  thi.*  republic  of  San  Salvador,  but  efforta  to  secure  details  regarding  them 
have  not  been  rewarded  as  yet. 

SAint)  DOMINGO.  There  are  copper,  gold  and  silver  ores  in  the  San 
Francisco  Mountains  of  the  department  of  San  Cristobal,  and  during  the 
year  1900  concessions  were  issued  to  Seilor  Don  Antonia  Nascia  for  copper 
mining  at  Harrero,  San  Cristobal,  to  SeAor  Francisco  Sesxato  for  copper 
mining  in  the  same  department,  and  to  Sefior  Francisco  Diax  for  copper 
mining. 
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CHAPTER  X. 

Copper  Deposits  of  South  America. 

The  various  copper  producing  fields  of  this  continent  are  treated  alpha- 
betically, by  countries,  in  the  pages  of  this  chapter.     The  cupriferous  met- 
ures  of  South  America  are  of  vast  extent  and  great  value,  though  as  yet  hav- 
ing but  comparatively  small  development,  except  in  Chile. 

ARGENTINA.  The  Cordilleran  copper  belt  that  traverses  portions  of 
Bolivia,  Peru  and  Chile  is  also  found  in  the  Argentine  Republic,  on  the  eastern 
slope  of  the  Andes,  in  the  departments  of  Tucuman,  Cordoba,  San  Juan,  Ls 
Rioja  and  elsewhere,  and  several  mines,  notable  among  which  are  the  Ro- 
sario,  C-annelita  and  Restauradofa,  have  been  developed,  but  have  ne^'er 
been  extensive  producers,  owing  to  the  primitive  methods  used  in  mining 
and  smelting,  and  the  even  more  primitive  means  of  transport  employed, 
thirty  mules  l>eing  requin»d  to  carr>'  a  ton  of  ore  from  the  mines  to  the  smelter. 
A  wire  rope  tramway  discounts  mule  power  for  such  uses.  Under  such  ad* 
verse  circumstances  it  Ls  scarcfjly  surprising  that  Argentina  made  only  76 
metric  tons  of  copper  in  1900. 

A  recently  discovered  copper  deposit  near  Los  Morteros  assays  40  to  fiO 
per  cent,  copper  and  is  said  to  l)e  well  located  for  economical  operation.  The 
principal  copper  developments  within  the  limits  of  the  republic  have  been  in 
the  Cerro  de  ('apillitas  district,  where  a  mass  of  fissure  veins,  forming  almost 
a  gigantic  stock werk,  occur  in  granite,  gneiss  and  porphyry,  with  a  doping  of 
trachyte.  The  ores  developed  in  this  district  are  tenorite,  cuprite,  mala- 
chite and  azurite,  with  some  bomite  and  occasional  ai^entiferous  tetrabed- 
rite.  It  is  possible  that  chalcopyrite  will  come  in  at  greater  depth,  but 
the  richer  ores  in  the  alteration  zone  are  evidently  of  considerable  depth,  and' 
are  both  auriferous  and  argentiferous  as  a  rule.  An  English  company  now 
owns  a  number  of  the  l)est  properties  of  the  Cerro  de  Capillitas  district  and 
can  scarcely  miss  making  a  rich  mine,  if  the  large  sums  necessary  for  roads  and 
modem  machinery  are  expended  judiciously. 

BRAZIL.  The  existence  of  native  copper  and  copper  ores  in  Brazil  has 
been  known  for  many  years,  but  until  ver\'  recently  no  systematic  atten4>t 
has  been  made  at  mining,  and  no  official  records  kept  of  discoveries  and  ope- 
rations. In  fact,  no  information  whatever  has  been  obtained  from  any  of 
the  government  officials,  on  the  subject  of  copper  deposits. 

A  mass  of  native  copper  weighing  2,616  pounds  was  uncovered  many 
years  ago,  in  the  neighborhood  of  Bahia,  and  now  reposes  in  the  royal  mu- 
seum at  Lisbon.    Copper  ores  have  been  found,  from  time  to  time,  at  various 
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poinU  in  Brazil,  among  the  more  important  localities  of  occurrence  being 
Ouro  Preto,  Camaquan,  Pelotas  and  various  points  in  the  state  of  Minas  Ger- 
aes,  which  has  long  been  noted  for  its  large  and  profitable  gold  production. 
The  only  s>'stematic  work  now  imder  way  in  the  republic  is  near  Lavras,  Minas 
Geraes,  where  a  copper  deposit  found  in  the  q>ring  of  1901  gave  assays  run- 
ning up  to  75  per  cent,  metallic  copper.  This  b  owned  by  a  company  recently 
organized  in  Brussels,  and  thorough  development  is  promised  by  the  new 
owners. 

BOLIVIA.  The  Andean  copper  belt  of  South  America  reaches  through 
Argentina,  Chile,  Peru,  and  Bolivia,  and  general  geological  conditions  are 
much  the  same  in  the  cupriferous  districts  of  all  four  countries.  The  exploi- 
tation of  Bolivian  copper  mines  has  been  hampered  by  lack  of  cheap  and 
eflScient  transportation,  and  highly  skilled  labor  is  also  hard  to  get  and  keep. 
AU  of  the  copper  produced  in  this  country  is  shipped  through  the  Peruvian 
port  of  MoUendo. 

The  principal  and  at  present  the  only  active  Bolivian  copper  mines  are 
in  the  district  of  Coro  Coro,  department  of  La  Paz.  In  this  district  there  are 
two  dissimilar  sedimentary  formations,  apparently  of  different  geologica 
periods,  similar  only  in  their  origin  and  cupriferous  nature.  The 
older  and  underlying  formation, ''  Las  Vetas, ''  is  an  arenaceous  con^omermte 
with  argillaceous  tendencies,  having  a  northeasterly  trend.  Superimposed 
upon  this  statum  is  another  conglomerate,  "  Los  Ramos,  **  having  a  south- 
w^terly  trend.  The  upper  conglomerate  is  much  like  the  lower,  but  is  darker 
in  color  and  mottled  with  red  and  whitish  particles  of  gypsum  and  other  min- 
erals not  found  in  the  older  stratiun.  In  many  respects  the  La  Paz  field  more 
dosely  resembles  the  Lake  Superior  copper  district  than  any  other.  The  coun- 
try rocks  are  eruptive,  mainly  dioritic,  and  the  copper  is  found  native,  as  a 
rule,  and  only  rarely  as  ores  in  quantities  of  commercial  importance.  Like  the 
Calumet  and  Allouez  conglomerates  of  the  Lake  Superior  district,  the  Bo- 
li^ian  conglomerates  carry  the  native  metal  in  fine  nodules,  although  masses, 
usually  small,  but  sometimes  very  large,  are  occasionally  encountered.  An- 
other point  of  resemblance  is  the  occurrence  of  silver,  always  native, 
found  associated  with  the  copper,  but  never  alloyed  with  it. 

Next  to  La  Paz,  the  most  promising  and  farthest  advanced  district  is  that 
of  Pacajos,  where  the  output  reached  1,000  quintals  weekly  in  June  of  1900. 
The  same  general  conditions  of  labor  and  transportation  govern  in  this  dis- 
trict as  in  La  Paz. 

CHILE.  Although  Chile  led  the  worid  in  copper  production  about  the 
beginning  of  the  last  quarter  of  the  Nineteenth  century,  that  country  has  lost 
ground  as  a  producer,  not  only 'relatively,  but  actually.  There  is  reason  to 
believe,  however,  that  the  tide  has  turned,  and  the  output  for  1901  was  the 
largest  secured  for  many  years.  The  secret  of  the  sudden  rise  of  Chile,  its  ar- 
ppgted  progress,  decline  and  final  rejuvenation  as  a  copper  producer  is  found 
in  the  coznbination  of  geological,  geographical  and  metalluxgical  conditions 
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under  which  the  copper  industry  had  its  birthp  iU  period  of  prosperity,  it-s 
cline  and  its  renaaeence  There  is  copper  ore  in  ever\^  prcjvince,  and  in  neariy 
excTy  district  of  ever>'  piovince  of  the  n^publie,  Th(»  ease  with  which  the  oxi- 
dized surface  ores  were  secured  and  smelted  gave  rise  to  a  large  industr).',  but. 
like  a  fire  of  kindhng  wood,  while  quick  and  hot  the  industry'  was  of  short  life, 
because  the  altered  ores  gava  wa>'  at  depth  to  the  low-grade  iron-sulphides. 
These  are  now  being  mined  in  inereasilig  quantities,  and  the  C^hilean  copper  in* 
dustry  is  more  firmly  estalilbhed  at  present  than  at  the  height  of  its  former 
prosperitji',  ev^en  though  the  annual  prtxiuction  be  Rmalier» 

Copper  deposits  were  worked  in  a  limited  way  before  the  first  white  man 
Bet  foot  upon  the  soil  of  Cliile.  Under  tSpanish  dominion  a  little  copper  was 
produced,  but  the  industry  did  not  begin  to  expand  largely  until  the  achieve- 
irumtof  independence^  about  the  third  decade  of  the  Nineteenth  century, 
after  which  mining  flourished  greatly.  Until  1842  the  high-grade  oxid»* 
and  carbonate  ores  were  smelted  in  charcoal  furnaces,  but  in  that  year  the 
first  reverberator^^  furnace  wiis  built  at  loquimbo,  by  C\  Lambert,  and 
in  1857  the  first  blast  furnace  was  built  by  the  same  man.  The  period 
of  greatest  prosperity  of  1  he  Chilean  copjK^r  industry  begun  about  1S50,  and 
continued  for  nearly  thirty  years,  after  wliich  there  was  a  period  of  twenty 
years  during  which  the  industry  lost  ground  slowly  but  steadily,  this  depres- 
Bion  being  followed  by  the  ix-ginntng  of  better  times,  just  at  the  close  of  lh« 
centur)%  In  1881  Chile,  Spain  and  the  United  States,  the  three  greatest  prt>- 
ducere,  made  about  the  same  amount  of  copper  eaeh,  Chile  having  a  slight  leati 
with  A  trifle  more  than  41,01M)  long  tons.  From  that  point  the  output  slowly 
declined  to  aliout  25,0(Xj  tons,  fifteen  years  later, 

Chile  has  two  parallel  copper  belts,  running  nearly  due  north  and  south, 
and  approximately  one  hundred  miles  apart.  The  principal  development 
has  betm  made  in  the  western,  or  coast  id  belt,  because  of  the  greater  ease  of 
exploitation  and  transport  at  ion.  The  countrj'  rock  of  the  Chilean  cupriferous 
districts  is  composed  mainly  of  strata  of  the  Permian  s\'stem,  sandstones  pre* 
dominating.  These  ha\'e  been  extensively  faulted,  twisted,  broken  and  up- 
heaved by  erupti\'e  diorites.  The  generiU  geological  conditions  are  much 
the  same  as  are  fotmd  in  the  Man^feld  district  of  Germany,  and  in  the  govern- 
ments of  Perm  and  ElixalK^thpol  in  Russia.  The  Cordilleran  belt,  which  lies 
back  from  t  he  coast  some  distance  in  a  count  r>'  about  tvs  rugged  as  can  be  found 
anywhere,  is  so  difficult  of  access,  in  most  cases,  that  but  little  mining  devel- 
opment has  been  isecured,  especially  in  the  cajse  of  copper  ores,  on  which  the 
cost  of  transportation  is  so  great  as  to  preclude  operations  in  any  but  the  roost 
favored  district^}.  The  two  parallel  copper-bearing  belts  stretch  from  Ai^ti- 
tina  on  the  south,  into  Peni  on  the  northern  boundarv'. 

Bummarizing  from  Prof.  Ch.  Vattier's  excellent  little  brochure,  *'  ifineria 
i  Metalurjia  dc  Chile, "  the  principal  coppe^r-bearing  district*  of  the  country, 
aa  developed,  are  as  follows,  from  south  to  north: 

In  the  provinces  of  Santiago  and  Valparaiso  is  the  mineral  center  of 
Condcs,  and  the  rich  sulphide  mines  of  Los  Elguin,  Bronccs  and  Transito. 
with  other  centers  of  activity,  as  at  Kaltagua,  Los  Aguirrc^  Tiltil  and  Lampa 
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In  the  pro\'Uice  of  Aconcagua  air  tb^  vv^^kacn  Bines  k  ' 

Melon  group  and  other  lefls-knovn  pnoftercin.     Ljioc  srxr 

province  of  Coquimbo,  ranking  among  ^be 

docer.     The  princ^>al  mines  aie  in  the  defMrawflU  ^ 

and  Ov'alie,  including  such  fiist-rate  mines  w  ibe  ^Bnanbi  m 

known.     The  province  of  Atacama  is  at  pecans  imt  ^sagioK 

ducer  of  the  country*.     In  the  departmest  cf  ViAour  -laesR  j 

mines,  among  which  are  the  Camarooes  aad  Sax  Aaciia^.     T^ 

of  Freirina  is  the  location  of  the  gieai  Carrizal  '■'frart  wagmr  joii 

other  important  producers.     In  the  dpparua«£~  cf  '~*:oa»i  m 

mines  as  the  Dulcinea,  Puquiotf.  Nanto^o  az^i  Tiftta  AaariLi. 

ment  of  (*haAaral  is  the  site  of  the  er?at  rr-^yg  cc  -a 

inee  of  Antofagasta  is  among  the  greatest  cofifier  f«^ar«^^  if  "3 

has  large  and  important  mines  in  the  depansiHL'^  ci  JairjL  vi 

Esploradora  is  located :  in  the  neigfaborhtCMd  <€  Ca 

fagasta,  and  in  the  department  of  Toeopilla. 

The  Cerro  Blanco  district  is  not  on  the  crmartb  uar.  znr  m  'ja0ataML  n.  - 
Cordilleran  zone,  the  mines  being  opened  prinr^pajtr  z.  inrarrft^.  TV 
were  originally  opened  for  silver,  but  at  the  dep'^  Cf€  afcom  4W  5^f>c  a  aiaff 
rich  copper-silver  ore  was  encountered,  and  thic  3.  ' 
greater  depth  by  unaltered  iron-sulphides  of  good  a^^e? 
est  mine  of  the  district  is  the  Agua  Amarilla.  whie&  'bam  »agae»t  a  ^e^n  4 
ceeding  1,500  feet. 

Among  the  discouraging  features  of  the  Cfaflesn  eopp^?  tm»^.  Sir  -ae  y 
twenty  years,  have  been  lack  of  railroadsw  ine&KSS  MiKr.  ain  VMRS  a 
lessened  values  of  ore  bodies  in  the  case  of  the  older  aiud  deeper  auoes.  T^m 
portation  facilities  have  been  greathr  imptoved  dsav  'liift^  ?s^  fl^sea 
the  enlightened  and  progresBive  government  of  Chfie  kAfriac  ir^m^^^  a 
road  building,  as  well  as  taking  a  deep  interest  in  the  deT^sofsu^an  if  'Jar-  sj 
eral  and  other  natural  resources  of  the  lepobGc.  Q^fmffnL  nmiSsanaM  wm  j 
proving,  slowly  but  surely,  and  Chile  from  now  on  A'.mi  «sr-'w  cun*  il  * 
per  production.  The  resources  of  the  republic  in  \hsa  ziaifrzk  aft  vjevij 
excelled  by  any  count r>'  except  the  United  ; 


COLOMBIA.  While  the  republkr  of  Colombia  ss  utaM  2oe  >4  ?n^Be<- 
tion  of  gold  and  silver,  little  attention  has  been  paid  to  n^'me  i'x  'X«7  ^isa 
the  precious  metals.  The  existence  of  copper  has  long  k***  kswinn.  \*\z.  a^r*- 
tofore  no  attempts  have  been  made  at  mining  in  any  Imt  ti^  enA«  siswi^r, 
though  small  quantities  of  the  rich  oxidised  ones  nemr  larfaee  Iat*  z^^hl  *xr 
tracted  at  various  points,  from  time  to  time. 

Copper  ores  are  known  to  exist  in  many  departments.  MCacMe  uuw^ 
which  are  Tolima,  Rio  Blanca,  and  Cauea.  Amioiig  the  prawi^  depr^cu 
of  Cauca  are  those  of  San  Lorenso,  Yocoto,  Coti,  Pichinebe  and  Az^iarwfis. 
The  principal  mining  districts  of  Colima  are  those  <rf  Anrhiqoe.  Fwal  aid 
Naioroco,   lying  southwest  of  Natagaima.    The  IntematicMkal  f'^AkJac 
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are  of  slate  and  limestone,  with  various  intnisive  rocks.  Copper  is  found  in 
lenticular  masses,  frequently  of  considerable  size  and  unknown  depth,  the 
series  of  lenses  having  a  strike  nearly  north  and  south.  The  ores  are  oxides 
and  carbonates  at  and  near  surface,  followed  at  slight  depth  by  iron 
sulphides. 

There  are  traditions  that  these  mines  were  worked  by  the  Indians  be- 
fore^the  coming  of  the  Spanish.  E^riy  in  the  Nineteenth  centun%  a  Balti- 
more company  operated  several  of  the  mines,  and  secured  about  43,000  tons 
of  high-grade  carbonate  and  oxide  ores.  Later  on  Venezuelan  capitalists  took 
the  mines  and  removed  about  100,000  tons  of  high  and  medium  grade  ores. 
The  Quebrada  district  i^-ill  doubtless  be  given  attention  at  some  future  time, 
but  just  at  present  political  conditions  in  Venezuela  are  not  satisfactory,  and 
the  enlistment  of  foreign  capital,  absolutely  necessary  for  the  development  of 
the  mines,  is  rendered  difficult  by  the  complaints  of  ill-treatment  made  by 
European  and  American  moneyed  men  who  have  invested  large  sums  in  vari- 
ous mining  and  land  enterprises  in  this  republic. 
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CHAPTER  XL 

Copper   Deposits  of  Europe. 

Bvief  descriptions  of  the  prineipal  copper  treasures  and  develapmenta 
of  Europe  art*  given^  under  th*;  n»nii'8  of  the  respective*  countries  posaesnng 
cupriferous  deposits  and  niim^ft,  m  thia  chapter^  tbe  titlf«  being  arranged 
alphabetically. 

AUSTRIA.  The  tolal  annual  production  of  n^fined  copper  by  Austria  is 
about  2,OilO»UUO  pounds.  Copper  has  been  mined  and  smelted  for  hundreds  of 
yearv^  but  none  of  the  mines  now  active  are  worked  on  a  large  acale^  and  the 
mining  and  metallurgical  plants  are  by  no  means  modem  in  design. 

(.V>pper  deposits  are  found  in  various  parts  of  the  empire,  and  minea  are 
worked  In  a  small  way  at  several  points,  the  principal  of  which  is  Kitzbuehelj 
in  the  Tyrol.  There  are  other  Tyrolean  mines,  all  of  quite  insignificant  pro- 
duction, and  a  few  small  producers  at  Sahburg,  The  Graslitz  mine,  in  EJo- 
hemia,  was  a  ver\'  large  producer  during  tin*  middle  ages,  but  was  abandoned 
in  tbe  E^hteenth  century. 

BOSNIA.  fi>pper  ores  are  mined  in  a  small  way  at  several  points  in 
Bosnia.  Ore  is  mined  and  smelted  at  Sinjako,  while  the  ores  from  other 
points  are  sent,  in  limited  quantities,  to  Hungary  for  reduction.  Bosnia  and 
Herzegovina*  which  are  under  the  protraction  of  Austria^  are  usually  lumped 
with  tbe  dual  monarchy  of  Austria-Hungar}^  in  figures  of  production.  The 
output  for  1901  was  237  tons  of  refined  copper,  made  from  4,747  tons  of  ore, 
of  which  1,040  tons  were  fahlerz. 

BUIrGAIUA.  There  is  ample  e^'idence  that  mines  of  copper  were  worked 
within  the  pn^sent  limits  of  Bulgaria  during  the  days  of  Roman  dominion, 
and  poesibly  in  even  earlier  times.  At  Plakalnitza,  in  the  department  of 
VraUsa,  there  are  considerable  slag-piles  from  ancient  smeltef^,  dating  from 
a  time  so  remote  tliat  no  "V'estiges  of  the  works  them8€*lves  are  to  be  found,  and 
in  other  departments  of  the  principality  there  are  similar  but  smaller  slag> 
pOea  and  waste-burrows  of  refuse  containing  traces  of  k*an  ore,  the  values  of 
which  have  been  effectually  leached  out  by  the  rains  of  two  thousand  years. 

At  Plakalnitza  the  ore  is  mainly  bornite,  with  a  little  malachite  and  chal- 
copyrite*  At  Kara  Hair,  near  the  port  of  Bourgos  on  the  Black  Sea,  cbal- 
copyrite  is  found  in  considerable  profusion,  and  copper  minea  were  evidently 
worked  there  at  some  remote  period.  At  Milkiovt^y  in  the  district  of  Trn, 
there  are  small  deposits  of  chalcopyrite,  chalcocite  and  malachite,  in  a  bar>'tic 
gangue.     There  is  also  chalcopyrite  at  Belogradchik,  where  some  work  is  now 
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being  done.     Cha1cocit«  is  found  at  GornvBr-Banya  and  at  other  points  in  the 

department  of  Sofia,  not  (ixr  from  the  capital  city,  and  in  the  districts  of  SleNf^n 
and  Samokof  native  copper  and  oxide  ores  have  been  found. 

CORSICA^     There  are  a  niiml>er  of  old  copper  mines  m  CorBica,  of  which 

one,  the  Lancoiie,  was  once  a  considerable  produeer. 

CYPRUS.  The  Latin  word  cuprum,  from  which  cornea  the  EngU&h  word 
copper,  was  derived  from  th<*  name  of  this  island,  thus  attesting  its  aneience 
as  a  source  of  copper.  In  ages  long  past  there  wen*  extensive  copper  mines 
on  the  island,  liut  the  production  at  thf*  present  time  is  tri\ial,  exports  for 
1899,  the  largest  for  some  years,  having  bet^n  but  36  metric  tons.  One  Eng- 
lish corporation  is  now  operaltng  ou  (he  island. 

EITGLAND.     Copper  and  tin  have  bec^n  mined  in  Cornwall  and  Devon 

from  ver)"  tvmote  times,  possibly  for  thnM-  thousand  years.  Oxide  and  csr- 
bonat/r  ores  occur  in  (he  conglomerates  und  aandstonea  of  Cheshire^  and  these 
were  once  mined  to  some  extent.  ('uml>crLiiid  also  had  copper  mines  some 
centtirics  ago,  and  ih*- tloldseoj^*  WiisKngland'j*  most  fatuous  copper  mine  dur- 
ing Ih*^  TiKlormi,  working:  :i  fabulously  large  fierce  t>f  men  to  get  the  ver>^  mod* 
erate  nmourit  <ff  ecjpjH'r  that  was  seeun'd.  During  the  10*81  half  of  the  Nine- 
teenth c^'Ulur}'  ('«>niwa]l  and  Devon  were  I  he  world's  largest  producers  of 
copper,  Ttii^  importance  of  England,  as  a  .source  of  copper  supply,  received 
a  clieck  from  the  developnu  rit  of  I  he  richer  ort^s  of  Chilt-,  and  when  Lake  Su- 
perior, South  Africa  and  Australia  entered  the  field  of  production,  the  English 
output  l>egan  to  decline,  untii  jt  now  uveragt's  only  about  a  million  pounda 
yearly. 

The  copper  ores  of  Cornwall  and  Devon^  adjoining  counties  in  the  south* 
western  part  of  f  he  island,  are  found  in  a  elHV-Jislate  of  thi*  Di^vonian  8>'9teni 
having  frequent  hosses  and  veins  of  grauite,  with  both  slate  and  granite  in- 
truded by  a  quartz-porphyry.  The  veins  are  narrow,  three  feet  bciug  a  liberal 
average,  and  are  frequently  capped  with  gossan,  this  capping  being  more 
common  over  the  copper  veins  than  abow  the  \'eins  carr>  ing  tin  stuff.  Veina 
of  copper  st^*m  to  favor  the  slates,  while  tin  takes  mon^  kindly  to  the  granite, 
hut  thes*'  observattoiis  hold  true  in  a  geaeral  wa\^  only,  a**  there  are  many  ex- 
ceptions to  the  rule,  while  liu  is  fn.»quenl  in  copper  mirips,  and  copper  ia  of 
cpmmon  fKH-urnmce  in  the  tin  mines,  and  in  places  tin  and  copp<*r  alternate 
in  (K^rurrence.  As  a  rule  the  richest  portiiins  of  a  mine  are  found  where  the 
veins  have  the  sharpest  dip.  Native  copper,  while  rart4y  found  in  quantities 
of  commercial  importance,  is  by  no  means  uncommon,  and  is  foimd  in  aerpen* 
tine  at  the  Lizard.  One  mass  of  native  copper  weighing  tliree  ttins  waa  ee* 
cured  from  a  mine  near  MuUion,  Cornwall.  The  or*»8  of  copper  are  of  many 
varieties,  uiost  of  the  more  common  sorts  occurring,  while  many  of  the  raivr 
copper  minerals  have  been  found,  from  time  to  time,  in  these  two  counties. 

FAROE  ISLANDS.  Native  copper,  associated  with  meeotype,  oceuis  dia- 
aeminated  in  amygdaloid  rock  in  these  islands,  but  no  attempt  at  mining  htm 
ever  been  made,  so  far  as  knowTi. 
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FUILAAD.  Copper  ore  is  found  at.  several  points  in  l^iulatid,  but  tht* 
only  active  uiLiies  in  the  grand  duchy  are  at  Pitkaranta,  where  elude opyril^ 
in  dahlite  occurs  in  a  granite:  country'  rock.  These  mines  liavi.>  beeti  worked  for 
many  years  and  produce  about  one  miUion  pounds  of  refined  eopper  annuaUy. 

FRAKCE,  The  wealth  of  France  is  in  her  fertile  soil,  and  not  in  her  min- 
erals. Copper  ores  are  found  at  various  points  and  a  number  of  mines  have 
been  opened,  but  none  of  them  ever  proved  either  large  or  ver\'  profitable, 
and  at  present  the  production  of  copper  from  Freiu-h  miiiee  ift  iiigignifieant, 
having  amounted  to  only  201  metric  tons  for  the  year  l^XXt^  ilw  latest  figures 
obtainable  from  the  government  bureau  of  mines.  There  are  ooppt-r  mmus  in 
the  department  of  Var,  Gard  and  Core*?,  also  in  Savoy  and  in  the.  Basst^-Pyr- 
eoeea  near  the  Spanish  frontier.  Argentifi-ruus  eopper  ore  to  the  extent  of 
1,184  tona  waa  eacported  to  England  in  KMX)  from  the  department  of  Ariege, 
In  the  same  year  837  tons  of  iron-eopper  pyrites  were  exported  to  the  same 
country,  from  the  department  of  Corse,  and  115  te>ns  of  eopper  ore  were  mined 
in  the  department  of  G&rd. 

GERMAHY.  The  copper  mines  of  Germany  rank  second  in  import- 
ance in  Europe  only  to  those  of  Spain  and  Portugal.  The  industry  is  one  of 
considerable  antiquity,  and  the  histor>'  of  the  Mansfeld  mines  can  readily  be 
traced  back  to  A.  D.  1199,  in  which  year  the  first  copp<'r  was  mined.  The 
Bianrfeld  district,  near  Eisleben,  in  the  Southern  Hartz  mountains,  is  much 
the  most  important  in  the  empire.  In  this  district  the  ore  is  found  in  bc*da  of 
the  Permian  system,  resting  unef>nfonnably  on  crystallized  strata  of 
PaleoBoic  rocks.  The  eldest  of  the  Permian  rocks  is  a  sandstone  of  several 
hundred  feet  in  thickness,  supt^riniposed  upon  ^vhieh  is  a  second  sandstone  of 
little  depth,  upon  which,  in  turn,  rests  the  celebrated  "  kupfersehiefer,  '*  or 
copper-bearing  shale,  a  clayey  alatc^  averaging  but  two  or  three  feet  in  thiek- 
neSB,  and  carr>  ing  a  dissen^inaied  sulphide  ore  returning  an  average  of  about 
2^  per  cent,  metallic  copper.  The  upper  sandstone  lying  next  below  the  kup- 
ferschiefer  is  alao  copper-bearing  to  some  extent,  and  is  worked  at  times. 
The  area  of  the  kupferschiefer  is  very  great,  probably  nearly  2CKJ  square  miles, 
and  a  number  of  square  miles  ha\'e  been  w  orked  out  and  many  miles  worked 
over  in  the  seven  hundred  years  that  the  mines  have  been  in  op<' ration.  The 
Mansfeld  district  is  notable  for  the  possi'S^ion  of  coal  for  fuel  and  limestone 
for  fluxing,  in  the  rocks  above  the  copper-bearing  strata,  and  ore,  fuel  and  flux 
are  sometitnes  mined  from  the  same  shaft. 

There  are  also  copper-bearing  measures  of  lesser  importance  at  Goalar, 
in  PmsBian  Saxony :  at  Eammelsberg,  in  Nassau,  and  stdl  less  important  ore 
bodies  at  several  other  points  in  the  empire. 

HERZEGOVINA.  The  industrial  statistics  of  this  semi-independent  little 
country  are  usually  included  with  those  of  Bosnia  in  the  figures  of  the  dual 
monarchy  of  Austria-Hungar)',  as  Bosnia  and  Herzego\  ina  are  imder  the  pP 
teetion  of  Aust  ria,  wince  ( he  congress  of  Berlin  in  1878.  The  joiut  produf 
of  copper  by  Bosnia  and  Herzegovina  reached  237  tons  in  190 1>     Opcf 
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are  carried  on  in  a  most  primitive  manner,  at  the  few  points  where  any  cop- 
per mining  is  done. 

HUH  GARY.  The  kingdom  of  Hungary  has  about  a  dozen  copper  smelt- 
ers, all  small  and  none  modem  in  design  or  practice.  Ck>pper  is  mined  at  a 
number  of  different  points,  the  sulphide  ores  predominating,  and  the  industry 
is  one  of  great  antiquity  in  this  country,  but  has  made  comparatively  little 
progress  of  late,  the  production  remaining  practically  stationary.  The  prin- 
cipal mines  are  in  the  vicinity  of  Rezbanya  and  Dognacska,  though  even  the. 
largest  mines  are  not  big  producers,  and  there  are  a  number  of  small  properties 
from  which  a  few  hundred  tons  of  ore  are  extracted  annually. 

IRELAND.  The  copper  production  of  Ireland  is  insignificant  at  present,  av- 
eraging possibly  20  tons  yeariy ,  and  is  secured  by  cementation  from  the  waters 
leaching  from  old  mine  openings.  There  arc  three  copper  districts  in  the 
island,  these  being  the  Wicklow,  Waterford  and  Cork  and  Kerry  fields.  In 
the  Avoca  valley  of  Wicklow  sulphide  ores  occur  in  clay  slates,  much  as  in 
Cornwall  and  Devon.  The  industr}'  was  once  important  and  in  1799  the 
Conncree  mines  yielded  677  tons  of  refined  copper,  which  was  a  big  product  for 
those  days.  The  1899  production  was  17  tons,  obtained  by  leaching  and  ce- 
mentation. 

In  the  vicinity  of  Knockmahon,  in  County  Waterford,  the  ores  are  also 
sulphides  in  clay  slates,  and  averaged  about  10  per  cent,  copper  when  worked. 
In  1843  the  output  of  finished  copper  was  upwards  of  900  tons.  In  the  south- 
em  part  of  Cork  and  Kerry  large  mines  were  opened  during  the  Eighteenth 
and  early  Nineteenth  centuries,  the  Mountain  and  Keallonge  mines  each  being 
more  than  a  quarter  mile  in  depth,  while  there  were  other  considerable  prop- 
erties at  Berehaven  and  Lackamore,  and  on  Ross  island.  All  these  have  been 
idle  for  some  years. 

ITALY.  Copper  was  mined  in  Italy  pre\nou8  to  the  Christian  era  by  the 
Romans,  and  before  their  day  the  metal  had  been  extracted  by  the  Etruscans. 
The  industry  has  had  its  ebb  and  flow,  but  has  never  been  entirely  at  a  stand- 
still, for  more  than  two  thousand  years.  There  are  a  few  mines  with  fairiy 
modem  equipments,  but  as  a  rule  the  properties  are  worked  upon  a  some- 
what narrow  scale. 

The  principal  copper  districts  of  Italy  are  four  in  number,  \i2. :  Volter- 
rano,  Grosseto,  Liguria  and  the  western  Alpine  region.  The  ores  of  the  Vol- 
terrano  district,  mainly  chalcopyritc,  ynih.  a  little  chalcocite,  are  found  in  a 
red  gabbro  known  locally  as  porfido  rosso.  Thb  district  has  been  the  scene  ' 
of  copper  mining  operations  from  the  earliest  times  of  which  authenticated 
records  remain. 

The  Grosseto  district  is  now  producing  considerable  copper  from  ores  oc- 
curring both  as  contact  and  fissure  veins.  The  Val  Castruccio,  Bocchegiano, 
Montecatini  and  Capanne  Vecchie  are  the  principal  mines  of  this  district,  and 
the  principal  mining  center  is  Massa  Maritima,  the  Massa  Metallifera  of  Ro« 
man  days. 
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The  Ligurian  mines  lie  near  the  coast  of  the  Mediterranean,  above  Genoa. 
The  copper  ores  are  found  in  stratified  azoic  rocks,  aa  contact  veins  I>ung  be- 
tween the  diorite  or  serpentine  and  the  metamorphic  rocks,  the  gangue  of  the 
sulphide  ores  being  quartzite. 

In  the  Piedmont  district  mines  were  worked  in  Ronriin  days,  and  traces 
of  old  workings  are  to  be  seen  at  many  points.  The  orej  occur  in  stratified 
archaic  rocks,  no  fissure  veins  being  found,  and  nickel  and  cobalt  are  fre- 
quently associated  with  the  copper,  the  Calcante  being  a  typical  example  of 
the  copper-nickel  mines  of  the  district.  A  little  native  copper  is  found  in  some 
of  the  Italian  mines.  In  1900  there  were  16  productive  mines  in  the  king- 
dom. 

NORWAY.  There  are  considerable  deposits  of  copper  ore  in  Norway, 
the  principal  district  being  near  Trondhjem,  where  the  sulphide  ores  lie  in 
schists  and  slates  of  the  lower  Silurian  system.  Ores  are  also  found  in  Tele- 
m&rken  in  a  granitic  country  rock,  and  copper  ore  is  mined  to  a  greater  or  less 
extent  in  the  amts  of  Trondhjem,  Stavanager,  Nordland  and  Finmarken,  the 
principal  mines  being  in  the  Sulitjelma  and  Roros  districts  and  in  Stavanager 
and  Tromsoe.  A  number  of  Norw^ian  copper  mines  lie  to  the  northward 
of  the  .\rctic  circle.  The  production  of  copper  from  the  mines  of  this  king- 
dom is  slowly  increasing. 

PORTUGAL.  Much  of  what  appears  under  the  title  of  Spain  applies  to 
the  copper  deposits  of  Portugal  as  well,  and  to  save  needless  repetition  the 
reader  is  referred  to  the  article  on  Spanish  copper  deposits  in  this  chapter, 
for  a  general  description  of  the  cupriferous  measures  of  the  Sierra  Morena,  of 
which  the  mines  of  San  Domingos  and  Grandola,  in  Portugal,  form  the  western 
extension.  The  principal  mining  fields  are  the  San  Domingos,  Grandola  and 
Aljustral districts,  with  lesser  properties  developed  in  the  Algarve  and  Aveiro 
districts.  The  San  Domingos  is  much  the  most  important  mine  of  the  king- 
dom. 

Owing  to  the  close  propinquity  of  the  Spanish  and  Portuguese  copper 
districts,  and  the  operation  of  mines  in  both  kingdoms  by  the  same  English 
companies,  the  outputs  of  both  countries  are  usually  lumped  in  statistics  of 
production.  The  Portuguese  production  in  1901  was  equivalent  to  9,933  met- 
ric tons. 

ROUMAHIA.  There  are  copper  deposits,  apparently  of  importance,  in 
this  country*.  In  the  Carpathian  Mountains  chalcopyrite  and  carbonate  ores 
arrr  found  at  Valea  Choboroasa,  these  assaymg  7  per  cent,  cupric  oxide,  with  a 
little  gold.  Samples  of  ore  from  Salishtea  gave  18  to  32  per  cent,  cupric  oxide 
and  100  grams  gold  per  ton.  Carbonate  ores  have  been  found  in  promising 
quantities  in  the  district  of  Dobroudja,  at  the  towns  of  Balabancea,  Islam- 
Geafer,  Carapelit  and  at  Altan-Tepe  near  Tcheamourii. 

RUSSIA.  There  are  extensive  copper-bearing  measures  in  the  empire  of 
Russia,  those  of  Siberia  being  separately  treated  in  the  chapter  on  Asiatic  cop- 
per deposits.     As  a  rule  the  copper  is  found  in  rocks  of  the  Permian  system, 
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the  z^azxke  of  vlurh  vns  t^ken  fnom  the  bp«%y  oatrrops  found  in  the  govern- 
Dke-ni  of  IVrm.  wheiv  m^ny  of  the  principdd  Ruasun  copper  mines  are  located. 

The  principdd  niincrs  i«f  Luh'^ad  Rujiaa  ait-  in  the  governments  of  Perm, 
ESizabethpd.  i^xvnbur;^.  KutAi«<.  Tiflis.  Xijni  Tagilsk  and  \latka.  Two  of  the 
thitpe  principal  copfvr  prvwiucing  properties  of  the  empire  are  in  the  govern- 
ment of  IVrm.  and  thesie  make  nxmr  than  one-half  of  the  Russian  production. 
The  Boeofilovski  vorks  turned  oat  72.961  poods  of  finished  copper  and  the 
Rudianski  works  made  S6.473  pcx^is^  in  IS^X).  The  Kaigahnski  works,  in 
the  government  of  Orenburg,  made  1S.S49  (Mxids  in  the  same  year.  The  gov- 
emn^ntf  ctf  IVrm  and  Orenburg  are  in  the  Ural  Mountain  regicm. 

In  the  Caucasus  region  are  the  minc^  of  the  governments  fd  Tlflis  and 
Kuiais.  The  largest  producer  is  the  I>zansulskL  in  the  government  of  Ku- 
tais,  with  an  output  of  aSou;  H.iXVi  poad&  The  Meriaski  works,  in  the  same 
gv^vemment,  made  4. 544  pix>is  in  li^.^^.  az>d  the  Alverdski  and  Shambluig- 
ski  works  in  the  govemxzkent  of  Ti^b  prv^duced  4.4110  poods  in  1900.  The  pro- 
duct K>n  ctf  reSned  cv^pf^r  by  the  mines  of  ?he  entire  Rusnan  empire,  in- 
chidiDg  Siberia  and  Finland,  anxxinted  to  T.5^  metric  tons,  in  1899,  the  lat- 
est x-ear  for  which  oScial  Spirv*  arv  available. 

There  are  a  numSf  r  of  oCd  r.^in<>s  :n  the  empire,  of  little  productive  import- 
ance at  pieaipnt,  such  as  the  MWdi^orvvadiansk.  in  the  government  <rf  Nijni 
TagUsk.  fanxnis  for  i:s  R^jb^avt-  r.juachite,  a  single  matt  weighing  330  tons 
having  been  taken  frvvn  this  r.\ine  in  IS^  The  Kiadebek.  or  Kadabenski 
mirke,  in  the  Elitabethpoi  dis:TSct.  is  of^raied  by  German  capital,  and  is  one 
of  the  m\^^  iniponant  R'.i:>e4&  of  the  enipirv.  though  no  figures  fd  production, 
other  than  n^^re  esiinvate^  are  a\  ailabie  for  pnraient  use. 

There  are  aKnit  ;h:ny  s::>e^ltinc  plar.ts  i\v  copper  operated  in  the  em- 
pire. includiTic  t  K^*  in  SsNt^ria.  Mv^:  iV  the*  ar\'  small  and  antiquated,  though 
therv  arv  a  iVw  thAT  art^  fairiy  r.Hxitrrr..  Judpnc  fivim  the  immense  extent 
ctf  the  o^n^pt-r^^ahrjc  r.vasur*'^  a:>d  the  gvxxi  grades  <rf  ore  secured  in  the 
l^tur  r.unes^  there  ^s  a  !u:v.rk-  aht^a«i  o:  the  Russian  copper  industry-,  much 
brighter  than  niigh:  be  ir.tVrrv^i  !Tv^n*.  th*-  hir.:Ted  development  secured  in 
the  cenTurit^  th^:  h^xo  tlaxxf^xi  5d:xv  oopf^^r  «as  first  nuned  and  smelted. 

SC0TLA2CD.     Vhc^rt^  Art  i>  txtsi:s  o:  cKak\>pynte  in  Perthshiie,  Kirkcud- 

Vrxr.*shir*\  ar.d  at  s^^xeral  oth^r  ixxv.:>  :r.  Svx'^tland.  but  ik>  copper  mining 
is  iiv"*:>s' 

SERVIA.  C^^i^ptr  r.u'.>rs  ha\e  Sctv.  v>w rated,  on  a  limited  scale  for 
r.'.4r.>  v^r-T-irn-s  ir.  Snia  Vbtre  a:y  vvsi  :r.:r>i-^  azhi  a  few  acti^'e  prc^ierties 
a:  a  r.uiv.Sr  v<  ^vduts.  l^;;t  t V  5^^.:s■;J^aI  c*.>p5>i'r  pzv^iucers  are  in  the  vicinity 
cc  M.\\iar.j'*rv\     The  pr^xiuiTiKx-.  viC  rerirxNi  c\>rfX'r  irv«n  Serbian  mines  i»*as 

SPAIH.  rh«'  k;:vcvi^'c;^  of  SivA-n  iv^s*-:s^-s  great  imneial  wealth,  and 
in  ;hf  ^  dL:.h^  v^'  :-«s  «\^>|vr  aiKi  irv^.  nw^^^n^s  leads  all  the  other  countries  of 
EiuTvxv"  i\>ixvr  or»>*  an^  :\>w:xi  in  Hue^^  Alicante,  Almeiia,  Asturias, 
R*da.w^  H*rot-k>4va.  l^rgvx^  i  acv:>ws  OastWion.  C^vfia.  CWnea,  Gerona, 
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GraoAda,  Gtiadalajara,  Huesca^  Jaen,  Leon,  Lerida,  Logrono,  Madrid,  Malaga, 
Minorca,  Navarre,  Palencia,  Santander,  Segovia,  SevUla,  Taragona,  and 
TeTuel,  and  in  all  of  thpse  copper  mines  have  been  opened,  Mintiig  is  being 
done  at  present  in  a  number  of  the«e  provinces,  but  the  pn^ponderatiug  pro- 
duction of  the  kingdom  comes  from  the  mine^  of  Hueh  a.  This  district  is  in 
the  Sierra  Morena  of  the  province  of  Hudva  in  S4mthwi?st*>m  Spain,  and 
the  cupriferous  formation  continues  into  the  adjoining  kingdom  of  Portugal. 
This  district  is  said  to  be  some  30  miles  wide  by  150  in  li^ngth,  extending 
from  Aznalcollar  in  Hevilla  to  San  I>omingod  in  Portugal^  but  the  limits  of 
the  demonstratedly  profitable  jsone  are  much  more  circumscribed.  The 
Sierra  Morena,  or  Andevallo  cupriferous  bi'lt  ^^^^  a  whole,  is  divided  into  four 
icmes.  The  eastern  zcme  includes  the  ('erro  Muriano  and  other  mines  near 
S^\illa,  while  the  west-cm  zone  Is  in  Portugal,  with  the  village  of  Grandola 
as  an  approximate  center.  The  northern  zone  includes  the  principal  niinca 
of  both  Spain  and  Portugal,  while  I  lie  leading  mines  of  the  southern  zone  are 
Che  Thareifl^  Castillo  del  Buitron,  Lagunaxo  and  Las  Herrerias.  AM  of  these 
lones  present  the  same  general  characteristics,  having  lenticular  masses  of 
ore  that  parallel  the  layem  of  slate  and  the  strike  of  the  veins  in  the  porphyry,  ^ 
The  ore  bodies  are  of  varj^ing  »ize,  sometimes  of  immense  dimensions^  the  I 
largest  reaching  a  length  of  nearly  4,IMXJ  fpet  and  an  extreme  width  of  500 
feet.  These  lenses  arc  usually  found  at  the  junction  of  slate  and  porphyry. 
The  slates  are  of  the  Paleozoic  group  and  probably  of  the  lower  Carbonif- 
erotis  system.  Their  strike  is  northwesterly,  and  dip  Uv  the  north.  These 
slates  are  of  a  yellowish  tinge  at  surface,  where  weatluTfcl,  Ijiit  bhiish  at  a 
Kttle  depth-  The  slates  have  been  intnided  by  porph\  rj',  syenite  and  dia- 
base, the  porphyries  occurring  in  a  succession  of  parallel  lenstrs  with  the 
same  strike  as  the  slates.  The  ore  l>ocli<'S  are  also  parallel  \nth  the  slatea 
and  porphyries,  and  may  be  considered  tnie  contact  v*«in8. 

The  ore  bodies,  below  the  shallow  alteration  zone  at  surface,  are  formed 
of  an  intimate  mixture  of  chalcopyrite  and  pyrite,  giv^ing  a  dissi'minatcd 
sulphide  ore  of  copper  averaging  3  to  4  j>cr  cent,  metal,  though  considerable 
ore  of  higher  grade  is  encountered.  The  ores  are  slightly  argentiferous  and 
auriferous,  and  under  the  highly  perfected  processes  of  extraction  now  em- 
ployed, the  values  of  the  precious  metals  are  quite  closely  extracted,  and 
fmall  as  is  their  percentage  this  saving  amountjs  in  the  aggregate  to  large 
sums,  owing  to  the  immense  tonnage  of  ore  treated  annually.  A  strong 
tendency  is  noticed  in  tl^  lower  levels  opened  in  these  immense  lenses  toward 
decreaied  dimenaions  aad  lessened  values. 

Relerences  to  the  interesting  metal  hi  rgical  prcxi^ssee  employed  in  the 
Hiapano-Portugueae  mines  will  be  found  in  the  cliMpter  on  metallurg\\  and 
more  detailed  references  to  the  geolog>^  of  the  various  important  mines  will 
be  found  in  the  descriptimm  of  the  prin(  ipal  mines  of  Spain  and  PortugaL 

The  first  copper  mining  in  tht:  Iberian  peninsula  was  donf!,  in  all  likeli- 

bood,  by  the  Phcenicians,  some  3^0(10  year^  ago,   and  was  confirmed  by  the 

I  I *arthagiJiiana.     The  Romans  succeeded  to  the  dorainifin  of  the  peninsula, 

1  J^nd  extensive  traces  of  tlieir  work  arc  yet  to  be  found  in  the  Sierra  Moixma. 

■■ 
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Mine  timbers,  which  in  all  likelihood  were  put  in  by  Roman  workmen  nearly 
or  q«il<"  two  thousand  years  ago,  are  still  in  pliice,  efft'ctually  protected 
froln  the  gnawing  toolli  of  time  by  the  pn?scrvarive  action  of  the  copper 
sulphate  with  which  the  mi  Fie  waters  are  liberally  eharjred.  The  modem 
era  of  Spanish  copper  production  dates  from  1860,  when  the  Tharsifi  mine — 
the  Tharsish  of  the  ancients— was  reopened.  The  Rio  Tinto  was  reopened 
as  recently  as  1876. 

SWEDEN.  Copper  has  been  mined  in  Sweden  for  more  than  600  years, 
from  the  famous  mines  of  Falun.  The  ore  at  this  point  h  chalropyrite  oc- 
curring in  connection  with  iron  pyrites^,  and  m  Unmd  in  Icnm-s  of  considerable 
size*  Tlvp  Storra  Kopparberg  mine,  near  Falun,  h  thr  best-known  property 
of  the  district,  and  furnishes  mueh  of  the  cop(>er,  some  of  the  silver  and 
most  of  the  gold  produced  in  the  kingdom.  Copper  ores  are  found  in  the 
Iftns  of  Ostergotland,  MalmohuF,  On^liro,  Vestmanland  and  Kopparberg. 
There  are  mines  in  all  of  these  districts,  moat  of  which  are  small 
produeers  or  entirely  idle.  There  are  three  smelt^^rs  in  Sweden,  of  which 
the  moat  important  is  at  Atvidaberg.  In  addition  to  the  metal  produced 
from  direct  smelting,  a  little  copper  is  produced  at  Helsingborg  by 
superphosphate  works  which  extract  the  copper  from  the  cupriferous 
iron  pyrites  remdues,  producing  about  120  tons  of  cement  copper  annually. 
About  550  tons  of  blister  eopf>er  is  turned  owt  from  the  smeltiTs  at  Atvida- 
berg, Falun  and  Kaf\^elator|>,  the  copper  production  of  the  kingdom  being 
insufficient  to  supply  the  domestic  demand. 

TURKEY.  Extensive  copper  deposits  exist  at  several  points  in  the 
Balkans,  on  both  the  Bulgarian  and  Turkish  sides  of  the  mountain«i.  The 
present  copper  production  of  Turkey  is  probably  3,tKM>  to  4,000  metric  tons 
yearly,  of  which  amount  the  exports  aro  about  2,500  tons,  but  these  %ures 
are  estimates,  except  in  the  ca.se  of  exports.  Of  exports  of  approxi- 
mately 2»400  metric  tons  made  in  1900,  the  mines  and  smelters  of  Arghans 
Maden  s**nt  about  1,400  tons,  while  about  1,000  Ions  came  from  Bakir  Maden« 
near  Diarljekir,  Asiatic  Turkey.  The  mines  at  Fokat  were  once  considerabic 
producers,  but  have  fallen  off  latterly,  ('opp«*r  has  been  mined  and  smelted 
for  some  centuries  near  Khnipnt.  and  has  been  produced  to  a  considerable 
extent  by  the  mines  of  Kal&biik.  near  Mount  Ida,  from  time  immemorial, 
having  been  ancient  in  the  time  nf  Strabo,  who  deseribea  them.  The  ore  at 
this  point  is  rhalcopyrite  occurring  in  slates  and  limestones  said  to  be  of  the 
Tertiar>^  period. 

WALES.  Thf*  cfjpper  mines  of  Anglosea  were  worked  by  the  Romans, 
and  possibly  by  the  Phoenicians  before  them.  There  were  also  considerable 
mines  in  Merionethshire,  and  up  to  about  1830  Wales  was  a  considerable 
producer.  At  present  the  only  copper  production  is  a  score  or  two  tons 
produced  yearly  as  cement  copper  from  the  water  leaching  out  of  the  old 
Parys  and  Mona  mineg. 
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CHAPTER    XIL 
Copper  Deposits  of  Africa. 

Therp  are  important  developmenU  in  copper  mining  ul  sexvnii  Ainam 
points,  and  it  is  probable  that  the  Dark  Continent  will  bfconu*  a  nnteh  lai^^iT 
imxiueer  in  the  futune  than  it  ever  has  l>ecn  in  ilm  past.  The  deposits  and 
dffvelopnients  of  this  continent  are  treated  alphtil:»eliea]ly. 

ABYSSnUA.  The  mineral  wealth  of  Ahysi<inia  is  largely  a  matter  of 
conjecture,  but  it  is  certain  that  copper  exifils  at  \  arioiia  points.  Tht*  Negna 
Menellkf  emperor  of  Abyssinia,  has  evidenced  progreasive  teiideneiea  sinc^e 
tbe  Italian  invasion  of  his  eountri'  was  repulst^l  and  has  encouraged  foi-eign 
capital.  It  has  been  stated  in  pre^sa  dispatches,  published  late  in  19^12,  that 
mining  and  railroad  concessions  are  being  revoked,  but  the  news  has  not 
bt^n  confirmed.  Abysssinia  is  a  momitaiiious  countrj'^  lacking  railroads  or 
good  wagon  roads,  and  the  development  of  copper  mines  is  apt  to  await  the 
wcuring  of  better  transportation  facilities. 

ALGERIA.  Chaleopynte  and  antimonial  gray  copper  ore  (tetrahedrite) 
are  the  principal  copper  ores  of  Algeria.  The  gra^*  copper  found  in  Kabylia 
ia  somewhat  argent  if  erous^  and  occurs  in  rocks  of  Jurassic  age.  The  Am 
Baibar  mine,  in  the  department  of  Const anttrve,  near  the  Tunisian  frontier, 
has  a  rather  remarkable  lense  of  sulphide  oie  averaging  8  to  15  pf^r  cent,  cop- 
per, absolutely  isolated  and  enclo!*ed  in  ligurian  si-hisls*  The  copper  is 
associated  with  galena  and  zinc  blende.  Along  the  Mediterranean  co^ist,  ^a 
the  department  of  Constantine,  there  are  a  number  of  small  vtinSj  of  no  gt^at 
deptbf  carnnng  sulphide  oivs,  in  a  gangue  of  qnartx.  Then*  are  several 
mines  of  antimonia!  ores  carrying  more  or  less  silver  in  the  department  of 
Alger,  but  none  of  them  arc  worked  at  present. 

AKGOLA.  The  existence  of  sulphide  and  carbonate  ores,  in  considerable 
abundance,  is  reported  from  various  points  in  Angola,  hut,  so  far  iis  known, 
none  of  them  have  been  opened,  and  no  attempts  at  development  are  con- 
templated at  present.  » 

ASHAFTI.  The  occurrence  of  native  copper,  apparently  in  dendritic 
fonns,  in  the  countr}'  several  days'  journey  back  from  the  Ivorv*  Coast  of 
Ashanti,  is  reported  to  me  by  Mr.  John  Nolan,  of  Sekondi,  Ashanti,  who  is 
in  charge  of  diamond  drill  explorations  for  gold,  conducted  by  sundry  Eng^ 
tiflh  corporations. 

BASUTOLANB.  According  to  Sir  Godfrey  Lagdeo  tliere  are  indicatiomi 
ofcoppT.  tin  and  irtm  in  Basululand. 
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CAPE  COLONY.  The  copper  production  of  Cope  Colony  comes  eJ 
cluaively  from  Naniaqualand,  on  the  west  coast,  the  productive  area  iyitig: 
in  Little  Nmnaqvialand,  aliout  9D  miles  from  the  Atlantic,  AD  copper  ore 
shipments  are  made  through  I'ort  Xolloth,  which  ranks  fourth  in  exports 
in  this  colony.  There  ai\'  two  large  companies  ojK" rating  in  this  district, 
and  the  first  production  was  secured  in  l8/i2,  since  which  time  copper  has 
been  exported  to  the  value  of  nearly  $6<l»»)Ut),0LMJ. 

The  ore  is  chiefly  ehaleopyrite,  returning  an  averagt*  of  17  to  19  per 
cent,  in  Bmelting»  these  fi^irea  making  it  evident  that  iH>nsiderable  care  is 
exercised  in  selection.  The  country  rock  is  granitic,  aiid  the  on*  occurs 
in  lenses,  often  of  great  ssize.  The  largest  mine  h  the  tlokiep,  which  is  partly 
exhausted.  Little  Namaqualand  htu*,  appart^ntly  l>een  a  deriident  district 
for  some  years,  but  recent  explorations  haM-  shown  promising  de}>o®its  for 
future  exploitation.  It  is  t\q\v  purpost^d  building  a  new  rail  road  ^  which 
should  pro\*e  a  considerable  stimuJus  to  the  development  of  new  mines* 

CONGO  FREE  STATE.  The  existence  of  copper  ore  deposits,  some 
of  which  are  apparently  of  wojkable  size  and  richness,  has  been  known  for 
years,  but  no  mining  wortfty  of  the  name  has  ever  been  done.  The  natives 
of  the  upper  t*ongo  dig  a  little  iron  and  copper  ore  and  smelt  tticm  with 
charcoal  in  pits,  for  the  making  of  weapotis  and  tilensils.  At  Katanga 
there  are  several  workable  deposit s»  the  ort^  occurring  as  lenses  in  schistoee 
sandstones.  At  Mboko-Songo  a  few  pmall  iiiineH  have  been  opened  in  lime- 
stone. Ore  has  also  been  found  in  Yambingo,  at  Manyanga,  and  near  the 
western  shore  of  Lake  Albert  Nyanza. 

FRENCH  CONGO.  Copper  ore  exiHts  at  aevi-ral  [>oinl8  in  this  colony 
and  at  least  one  mine  is  now  in  prt>eess  of  development,  in  1  he  vicinity  of 
Braxjsaville. 

GERMAN  EAST  AFRICA.  Tlie  existence  of  eoppt^r  in  this  i>rotectorate 
has  been  reported,  from  time  to  lime,  but,  so  far  as  » an  Ih-  ."is</ertiiined»  no 
efforts  have  ever  been  made  to  de^  elop  iTgitlar  mines  on  amy  of  the  deposits 
located. 

GERMAN  SOUTHWEST  AFRICA.  VopfH'r  ore  has  bt*i*n  found  in  this 
protectorate  between  the  Swakali  anil  Knislb  rivers,  and  a  mine  ia  being 
developed  at  Windhoek  by  the  Damaraland  f'opper  l^yndiciite,  Ltd. 

GERMAN  WEST  AFRICA.     It    is   report! d    to   the    Gernian   Colonial 

office  that  ores  f>f  eopper,  g<^ld.  siher  and  lend  have  been  found  in  abundance 
at  a  spot  about  4(HJ  miles  inland  from  Walfi.seh  Bay. 

GOLD  COAST  OF  AFRICA.  The  ores  of  a  variety  of  valualile  metals, 
including  Ihose  of  copper,  have  been  found  at  various  points  in  the  interior 
ftf  the  Gold  (oast  of  West  Africa,  but  rm  af tempt  has  been  made  at  devel- 
oping copper  mi  nee. 

MADAGASCAR,  Very  liUlt^  htis  been  done  ii»  yvl,  either  by  the  hVnch 
government  t*r  private  eapitub  for  Xhv  development  of  the  copper  reaourees 
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of  the  great  Africui  island  of  Madagascar,  although  the  copper  measures 
already  known  would  seem  to  warrant  exploitation,  or,  at  least,  careful  gov- 
ernment inspection  by  trained  scientbts.  There  are  native  mines,  worked 
in  a  crude  way  by  the  Hovas,  at  Ambataofaugehana  in  the  district  of  Am- 
bositra  and  at  Vohinana.  In  this  district  there  are  two  mountain  caps, 
between  which  are  extensive  mica-schists  of  several  miles  in  length.  The 
ore  is  principally  malachite,  averaging  10  to  45  per  cent,  copper,  and  has 
sometimes  been  found  carrying  higher  percentages.  These  mines  are  ap- 
parently about  worked  out.  Other  native  mines  are  reported  from  the 
Betafo  country.  In  this  district  of  Imerinarive  in  the  Cercle  de  Tsiafahy 
native  copper  has  been  found.  The  metal  has  also  been  found  in  virgin 
form  in  the  district  of  Vonizongo.  The  country  about  Lake  Kinkony  in 
the  Cercle  of  Mahavavy  has  long  been  reported  rich  in  copper.  According 
to  some  rather  indefinite  reports  traces  of  copper  have  been  discovered  re- 
cently in  the  province  of  Vohemar. 

MOROCCO.  Though  only  three  hours  from  Europe,  Morocco  is  almost 
as  effectively  closed  to  civilization  as  though  it  were  in  the  center  of  the 
Dark  Continent.  The  country  is  reported  to  be  rich  in  copper,  as  well  as 
other  minerals,  but  the  sciences  of  statistics,  geology  and  mineralogy  have 
yet  to  be  discovered  in  Morocco.  Copper  ore  is  found  not  far  from  Tangier, 
and  was  being  mined  and  smelted,  circa  1860,  near  Tanidant,  capital  of 
the  province  of  Sus.  This  seems  the  latest  authentic  information  to  be 
bad  upon  the  copper  deposits  and  industr}'  of  this  kingdom. 

HATAL.     Copper  ores  exist  in  this  colony,  but  little  has  been  done  in 
the  way  of  exploration  and  no  mines  have  been  developed.     The  value  of 
*  the  discoveries  made  is  largely  a  matter  of  conjecture. 

HTASSALAND.  The  ores  of  copper,  nickel  and  zinc  have  been  discov- 
ered in  Portuguese  Nyassaland,  but  no  attempts  at  mining  have  yet  been 
made  in  the  case  of  the  copper  ores. 

RHODESIA.  Prospecting  for  copper  has  been  in  progress  for  several 
years,  and  while  Rhodesia  has  not  gotten  to  the  productive  stage,  there 
are  good  indications  of  payable  copper  mines  being  secured  in  the  Loma- 
gundi,  Umtali  and  Victoria  districts,  and  development  work  is  now  in  progress 
in  all  of  these  districts,  while  copper  ores  have  also  been  found  in  the  Mel- 
selter  district.  Several  strong  British  corporations  are  now  at  work  in  dif- 
ferent parts  of  the  colony,  and  thorough  tests  of  the  value  of  Rhodesian 
copper  measures  are  quite  certain  to  be  secured. 

Much  the  most  important  and  most  extensive  development  work  is 
under  way  in  the  Victoria  district,  where  copper  has  been  found,  apparently 
in  large  quantities,  near  the  Kufeke  river,  a  short  distance  north  of  the  Vic- 
toria Falls  of  the  Zamb«si  river.  These  falls  are  of  immense  height  and 
volume,  and  are  to  be  harnessed  by  the  South  Africa  Chartered  Company, 
which  has  engaged  the  services  of  Sir  Douglass  Fox  and  Sir  Charles  Metcalf 
A8  expert  electrical  engineers  for  devising  the  works,  which,  in  all  likelihood. 
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will  be  modeled  quite  closely  along  the  line^  of  the  immense  electrical  power 
installation  at  Niagara  Falls.  The  plans  of  the  company  are  drawn  upon  a 
most  ambitious  scale,  and  include  the  generation  of  sufficient  power  to  oper- 
ate not  only  the  mines,  but  also  a  railroad  line  from  the  falls  to  the  mines, 
and  possibly  also  a  railroad  to  the  coal  fields  about  150  miles  distant. 

SENEGAL.  Copper  ores  occur  in  the  vicinity  of  the  Senegal  river, 
but  details  arc  lacking. 

SUDAN.  The  only  producing  copper  mine  in  the  Anglo-E^'ptian 
Sudan  is  the  Hofret-el-Nahas,  in  southwest  Kordofan,  and  this,  owing  to 
lack  of  adequate  transportation,  is  worked  solely  for  local  consuniption, 
mining  and  smelting  being  upon  a  primitive  scale.  Prospecting  is  now 
being  done  in  various  parts  of  the  Sudan,  but  no  copper  has  been  found  as 
yet,  though  there  is  thought  to  be  copper  in  the  Suakin  distAct. 

TRANSVAAL.  Copper  ore  was  discovered  in  this  colony  near  Rusten- 
beig,  just  previous  to  the  outbreak  of  the  Anglo-Boer  war.  The  discovery 
is  said  to  possess  sufficient  merit  to  warrant  further  attention. 

UGANDA  PROTECTORATE.  Copper  is  vaguely  reported  from 
Uganda,  somewhere  between  Lake  Victoria  Nyanza  and  the  Nile,  but  pre- 
cise information  as  to  these  discoveries  seems  lacking. 

ZULULAND.  Sulphide  and  silicate  ores  of  copper  have  been  discov- 
ered near  the  Insuzi  and  Umhlatuzi  rivers,  in  the  Nkandhla  district  of  Zulu- 
land.  Apparently  no  attempts  have  been  made  to  prove  the  possible 
value  of  these  ore  bodies,  which  arc  some  distance  from  transportation  lines. 
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CHAPTER   XIIL 
Copper  Deposits  of  Asia. 

As  in  the  preceding  chapters,  the  copper  deposits  of  Asia  are  treated 
alphabetically,  by  countries. 

AFGHANISTAN.  The  northern  part  of  this  country  is  said  by  travelers 
and  natives  to  be  rich  in  copper,  Owing  to  the  peculiar  political  position 
of  the  country,  which  is  a  buffer  state  between  British  and  Russian  possessions, 
industrial  progress  meets  with  discouraging  obstacles.  The  development 
of  modem  copper  mines  demands  railroads,  and  it  is  not  probable  that  Great 
Britain  would  look  with  favoring  eyes  on  railroad  construction,  as  such 
lines  would  afford  an  advantage  to  Russia  in  case  the  latter  country  desired 
to  invade  India.  The  Russians,  however,  are  pushing  a  transcontinental 
railway  in  the  direction  of  northern  Afghanistan,  and  this  may  lead,  when 
completed,  to  the  development  of  mineral  resources  now  latent. 

ANNAM.  There  are  deposits  of  copper  ore  in  the  province  of  Quang* 
Nam,  Annam,  but  detailed  information  as  to  the  character  and  extent  of 
Uie  ores  has  not  been  secured  for  the  present  issue  of  this  work. 

ARABIA.  There  are  deposits  of  copper  ore  near  the  shores  of  the  Red 
Sea  in  Arabia  Petrea,  and  a  number  of  old  mines  are  found  on  the  slopes  of 
Mt.  Sinai.  These  mines,  which  yield  turquoises  as  well  as  ore,  wei*e  evi- 
dently never  rich  in  metal.  It  is  probable  that  they  were  the  first  copper 
mines  ever  opened,  and  the  date  of  the  first  mining  is  probably  as  remote 
as  5000  B.  C.  The  mines  were  the  property  of  various  nations,  from  time  to 
time,  and  were  the  cause  of  various  wars  between  the  races  coveting  them, 
but  were  held  mainly  by  the  Egyptians.  It  is  probable  that  after  being 
worked  for  more  than  three  thousand  years  they  were  finally  abandoned 
before  Moses  led  the  children  of  Israel  out  of  Egypt.  The  scepter  of  Pepi  I, 
a  Pharaoh  of  the  Sixth  dynasty,  now  preserved  in  the  British  Museum,  is 
made  of  pure  copper,  and  probably  came  from  the  mines  of  Mt.  Sinai.  The 
ore  is  chyrsocolla  in  porphyry,  and  the  ruined  furnaces  and  slag  piles  found 
near  the  old  adits,  still  open,  show  that  the  ore  was  smelted  at  the  mines. 
Analyses  of  the  slags  do  not  show  the  use  of  fluxes  in  the  reduction  of  the  ores. 

CHINA.  Copper  is  of  quite  general  occurrence  in  China,  but  owing 
to  the  lack  of  authentic  records  accessible  to  investigators  from  countries 
of  better  industrial  development,  details  regarding  many  of  the  provinces 
are  lacking.    Copper  mines  have  been  worked  for  many  centuries  under 
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thr  most  primitive  methods  of  mining  and  smelting.  The  production  of 
the  empire  is  estimated  at  five  million  pounds  annually,  ail  of  which  is  con- 
sumed in  China. 

Among  the  more  important  properties  are  those  of  the  proNince  of 
Yun-Nan,  in  southern  China,  where  sulphide  veins  occur  in  limestone  and 
sandstone  strata  near  intrusive  igneous  rocks.  The  ore  is  both  auriferous 
and  argentiferous.  Native  metal  is  also  found  sparingly,  in  grains  and  small 
masses.  The  principal  production  of  the  empire  b  from  this  province,  esti- 
mated at  about  3.000,000  pounds  yeariy,  of  which  upwards  of  2,000,000 
pounds  are  exported  to  other  pro\inces.  Kwei-Chau,  also  in  southern 
China,  produces  a  limited  amount  of  copper,  from  ore  bodies  resembling 
those  of  Yun-Xan.  There  are  also  a  few  mines  operated  in  primitive  man- 
ner, with  small  production,  at  San-Kia-Tschang  in  the  province  of  Ho-Nan, 
and  a  little  mining  is  done  in  the  pro\'ince  of  Sze-Chuan. 

The  most  modem  copper  mines  and  smelters  are  in  Manchuria,  and  a  new 
and  weU-equipped  reduction  plant  has  recently  been  completed  at  Kaya. 
With  the  industrial  awakening  of  China,  certain  to  come  during  the  first 
quarter  of  the  present  century*,  the  mineral  resources  of  this  vast  empire 
will  receive  adequate  attention,  and  whUe  the  immediate  future  holds  out 
DO  promise  of  great  mines,  these  uill  come  in  time. 

COCHIII-CHIIIA.  The  existence  of  copper  deposits,  apparently  of 
ixE^mrtance,  is  known  in  Cochin-i'hina.  but  no  mines  are  worked. 

IHDIA.  Before  the  beginning  of  authenite  history  copper  was  mined 
and  smelted  in  India,  the  prxxiuction  being  secured  along  the  simplest  pos- 
sible lines  of  digging  and  reduction.  Indi^i  wa^i^  a  considerable  producer  of 
the  metal  during  the  middle  ages,  and  up  to  ihe  beginning  of  the  Nineteenth 
centurx-,  after  which  the  output  fell  off  slowly.  During  the  Eighteenth 
centurx-  India  ship|:^Hi  Urge  quantities  of  o\>pper  to  Europe,  but  the  current 
was  reversed  later.  The  last  active  ivpper  mining  upon  a  considerable 
scale  w-as  done  at  Bamgunda.  frvMii  ISST  :o  ISl^l.  but  the  chalcopyrite  ore 
returned  only  1  to  3  jvr  vvni.  cv^per.  ai;d  this  i»-as  insufficient  to  permit  a 
profit.  .V  few-  tons  of  copper  ore  ar\*  still  mined  ever>-  year,  and  there  are 
ore  meaaures  that  will  dv^ubtle^  rvoei^  e  attention  at  some  future  time. 

JAPAN.  According  to  cai\^fuUy>kept  Japanots^  annals,  copper  was  dis- 
covered about  the  beginning  of  the  Eighth  vvntur>'.  XEining  and  smelting 
were  d  the  most  primitive  s^^rt,  the  ore  beir^  reduced  in  clay  pits,  with 
charcoal  for  fuel.  The  first  ex^vrtSv  other  than  to  l^hina.  were  made  in 
the  Seventeenth  centur>-.  when  Holland  had  a  monopoly  of  Japanese  trade, 
and  copper  was  exported  annualh-  to  the  extent  of  7\X>  to  1,200  tons  for 
many  veAis. 

.\fter  the  of^nir^  \>f  JapanecM'  jx^ns  by  l\Hivax>ii^re  IVrry,  in  1854,  the 
weir  quick  to  realiie  th**  A^ixaniagT^  ^.''f  iVrvign  technics  and  train- 
-\11  branches  of  iinhistn    ha\^*  Ivck   re^oh;: kuu nrd  in  the  past  fifty 
and  in  no  trftde  has  gnrater  pcvgre«»  Ux-n  made  than  in  the  mining 


and  smelting  of  copper,  Mndom  h<iiflti*  ami  piirnps,  nir  coniprvsstirs  and 
powt^r-drilb,  high  explosives  and  oiIht  latest  aids  to  muiing  have  been  ap- 
pliedp  and  Japan  now  has  several  strictly  modem  snwIterH.  It  must  not 
be  mfeired  that  all  Japanese  copper  mines  are  well  equipp>ecl  and  operated 
in  full  accordance  Mith  the  latent  practit^e^  for  many  of  the  nnnes  are  but 
little  improved  from  the  methods  in  vogue  two  hundred  years  ago,  but  the 
bulk  of  the  production  is  secured  under  advantageous  conditions,  with  ex- 
cellectt  machinery,  and  under  the  direction  of  higUy-trained  engineers  and 
metalluri^istfl.  Japanese  mining  men  visit  all  of  the  irnix^rtant  cop|x;r-pro- 
ducing  fields  of  the  world,  and  their  practice  nuik^  di wnedly  high, 

Japanese  copper  ores  are  almost  excluHivcly  nulphidcH,  and  there  are 
mines  in  nearly  ever>'  province,  though  half  of  the  "Mn\  copper  mines  of  the 
empire  are  idle,  and  there  are  but  fifty  niincH  or  so  that  make  fifty  tons  or 
morp  of  n*fined  metal  yearly,  while  the  liulk  of  the  Japanc^ae  production  comes 
from  twi»  groups  of  min*^,  the  Ashio  and  the  Bf*sKhi.  Mi>Ht  of  the  copper 
ones  carr^'  silver,  usually  iu  qimiilitii'H  of  coninwrriul  imptjrtauce^  while  sev- 
eral mines  have  gold-eopprr  ores^  the  gold  values  ninnitig  tm  high  as  five 
uunoes  per  ton  in  the  s<^ler1*'d  orefl  «jf  cjne  mine.  A  little  tiativ<*  rnpper  ia 
also  f(»und,  as  well  a»  oxklm^d  ores  in  (hiiited  quantities. 

According  to  the  latt-Ht  availalvle  ofhcial  figuns,  of  date  Jan.  1^  19tMJ, 
the  ar^a  covered  by  Japanese  copper  mines  is  54pfilH,(l45  tsubo,  a  tsubo 
equalling  30  a^juanc  feet,  and  mines  ro\'LTing  29,114,097  t,Hubo,  or  a 
little  more  than  half  the  (oittl  area,  wen*  In  operation.  In  additit^n,  there 
were  sevei^  mines  of  coiiipound  metalw,  from  wlilrh  a  llmlti'd  lunount 
of  copper  was  secured  as  a  l»y -product. 

The  production  of  refined  cojiper  incivased  from  33,180,250  kin  in  1894  to 
40,459,709  kin  in  1899,  a  kin  being  nearly  equal  to  1  %  pounds  avordupois. 

Th<^  most  prominent  figures  In  the  Japunesf^  copper  industry'  are  Messrs. 
Ichil^i  Furukawa  of  Tokyo^  ov\Tier  of  the  A?^ihio  group,  and  Klehlzayemon 
Sumitomo  of  C>sakaf  proprietor  of  the  liesahi  mines.  Both  ha\'e  done  much 
\  modemijse  copper  prod ucr ion  in  Japan,  and  to  them  their  country  owes 
t  debt  of  gratitude  for  the  breadth  of  view  that  led  them,  though  gentle- 
men of  the  old  f^hoob  U*  udupl  the  mopt  modeni  imprc«vements  in  their 
works,  thus  mailing  an  exampje  of  great  value  as  well  as  pro\  Idiiig  one  of 
the  most  valuable  exports  of  the  empirw, 

KOREA*  Copper  ores  are  said  to  abound  in  this  hermit  kingdom,  but 
details  are  s<.'anty.  A  start  has  been  made  at  gold  mining  with  modern  ma- 
chinery and  methods,  and  something  will  doubtless  be  done  later  with  some 
of  the  more  promising  deposits  of  copper, 

PERSIA.  This  country  has  long  l>een  known  to  be  rich  in  copper,  and 
there  are  mines,  so  called,  in  nearly  everj'  province,  many  of  them  very  old. 
The  methods  of  mining  and  amehing  are  of  the  crudest,  and  the  pnjduction 
is  necessarily  small,  being  merely  sufficient  for  the  limited  demands  of  the 
itself.     Until  there  are  better  railroad  communications  and  foreign 
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ci^ital  can  be  enlisted  in  such  enterprises  but  little  will  be  heard  from  the 
copper  mines  of  Persia. 

SIBERIA.  Copper  deposits  have  been  located  at  a  number  of  points 
in  Siberia,  and  a  little  mining  has  been  done  in  several  districts.  The  only 
mining  of  any  importance  now  in  progress  is  at  Semipalitinsk,  where  the 
Pavovski  mines  and  smelters  turn  out  upwards  of  a  million  pounds  of  refined 
copper  annually.  The  government  of  Semipalitinsk  b  rich  in  mineral  re- 
sources, including  coal  and  iron,  and  a  large  number  of  copper  mining  claims 
were  located  in  1900  and  1901,  on  few  of  which  anything  of  importance  has 
been  done.  The  Akmolinsk  district  has  received  some  attention  from  pros- 
pectors, and  upwards  of  100  copper  claims  have  been  registered  in  the  Kar- 
karalinsk  district.  The  value  of  these  districts,  judged  by  surface  indications, 
is  said  to  be  considerable,  but  actual  mining  will  be  required  to  determine  the 
true  status  of  the  new  fields. 

TONQXJIN.  There  are  copper  mines,  operated  by  natives  on  very  crude 
principles,  in  the  provinces  of  Sontay,  Langson  and  Laokay,  and  the  ores  are 
said  to  be  of  good  grade,  although  the  production  is  necessarily  small,  owing 
to  lack  of  modem  machinery  and  methods. 

TURKESTAN.  There  is  one  small  mine,  the  Karankulski,  in  the  Tash- 
kent district  of  Turkestan,  and  there  are  other  unworked  ore  bodies,  some 
of  which  are  apparently  worthy  of  exploitation. 
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CHAPTER   XIV. 
Copper  Deposits  of  Australia  and  Oceanica. 

Id  this  division  of  the  earth  the  more  important  copper  deposits  and 
mines  are  developed  in  the  commonwealth  of  Australasia,  though  there  are 
Ws  of  copper  ore  in  New  (*aledonia  and  elsewhere  that  ^ive  promise 
of  making  good  mines.  The  political  divisions  of  Australia,  Tasmania  and 
Xen*  Zealand  are  first  treated,  after  which  references  are  made  to  the  other 
islaods  in  alphabetical  order. 

AUSTRALIA.  The  first  copper  shipment  from  this  island  continent  was 
made  in  1843,  from  South  Australia,  thus  antendating  the  first  production 
of  Lake  Superior  mines  by  one  year.  The  ores  of  Australian  mines  are  prin- 
cipally sulphides,  though  rich  carbonates  are  found  at  the  Blinman  mine  and 
elsewhere,  while  native  copper  occurs  at  many  points.  The  copper  produc- 
tion of  the  commonwealth  of  Australia  comes  mainly  from  Tasmania,  New 
South  Wales  and  South  Australia  following,  ^nth  18  or  20  per  cent,  of  the 
total  product  each,  and  Western  Australia  and  Queensland  bringing  up  the 
rear.  More  detailed  references  to  the  various  states  of  the  commonwealth 
are  given  under  the  titles  of  each,  in  the  foUoi^^dng  brief  articles. 

NEW  SOUTH  WALES.  The  Great  Cobar  mine  was  opened  in  1869, 
and  was  the  first  real  copper  mine  of  the  state,  though  attempts  at  copper 
mining  were  made  as  early  as  1847.  A  considerable  number  of  copper  mines, 
mostly  shallow  and  with  sm^  development,  have  been  opened  at  various 
points,  from  time  to  time.  The  Cobar  district,  in  the  west4»ni  part  of  the 
state,  is  much  the  most  important,  and  the  Great  (^obar  mine  produces  the 
bulk  of  the  copper  output.  The  country  rock  of  this  district  is  mainly  slates 
of  the  Silurian  s\'stem,  with  few  eruptive  rocks — a  rather  unusual  home 
for  copper.  There  is  also  a  cupriferous  district  in  the  central  part  of  the 
state,  where  eruptive  rocks  predominate,  and  there  are  a  number  of  scat- 
tering mines  along  the  coast. 

QUEENSLAND.  This  state  was  at  one  time  a  regular  copper  producer 
in  a  small  way,  but  the  industry  fell  upon  evil  times  when  the  price  of  copper 
went  down  in  1889,  after  which  copper  production  and  development  were  at 
a  low  ebb  until  about  1898,  when  there  was  a  great  revival.  The  older  cop- 
per fields  were  at  Peak  Doif^ns,  Cloncurry  and  Mt.  Perry.  At  Peak  Downs 
native  copper  was  mined  from  amygdaloid  trap,  under  conditions  greatly 
resembling  those  governing  in  the  Lake  Superior  copper  district .  Lack  of 
transportation  facilities  caused  the  suspension  of  work.    The  Australian 
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Copper  Company  was  once  a  considerable  producer  from  the  Cloncurry  dis- 
trict, but  high  transportation  charges  caused  the  abandonment  of  that  field 
also. 

In  the  Mt.  Perr>'  district  there  is  considerable  activit}',  several  stitHig 
mining  companies  l>eing  now  at  work.  The  Queensland  railroad  afifoids 
^ood  transport,  and  there  are  sinelt^^rs  at  the  mines.  The  coimtiy  rock  is 
granite,  and  the  veins  are  mineralized  only  for  a  portion  of  their  width,  the 
rich  zones  of  mineralization  rarely  averaging  a  foot  in  width.  Ore  values 
liave  disappeared  with  depth  in  some  cases,  but  in  one  instance  remain  un- 
impaired to  a  depth  of  800  feet.  The  ores  are  highly  silicious,  but  it  is  pur- 
posed using  the  auriferous  and  argentiferous  gossan  for  a  flux,  which 
should  kill  two  birds  with  one  stone. 

The  Chillagoe  district  of  the  Herl)erton  field  has  ores  in  carboniferous 
limestone,  the  geological  conditions  being  comparable  with  those  of  certain 
Arizona  districts.  The  existence  of  ore  deposits  without  regular  walls, 
fonning  a  stockwerk,  is  a  typical  feature  of  this  district.  Development  has 
been  hampered  by  lack  of  adequate  transportation  facilities,  but  this  will 
be  remedied  by  the  completion  of  the  Chillagoc  railroad,  an  ambitious  under- 
taking designed  to  aid  in  the  development  of  the  mineral  wealth  of  a  laige 
part  of  Queensland  hitherto  inaccessible.  A  big  water  power  at  Barron 
Falls  is  available  for  use  at  the  (^hillagoe  mines. 

There  is  also  considerable  activity  in  the  Mt.  Garnet  district,  though 
something  of  a  chill  has  been  caused  by  the  drop  in  the  price  of  copper  in 
1901.  A  number  of  small  mines  have  Ix^en  opened  in  the  Stanthorpe  dis- 
trict. These  are  said  to  be  of  promise,  llndeveloped  copper  deposits  are 
also  known  to  exist  in  the  neighborhood  of  Rockhampton  and  Gladstone, 
at  Ravenswood,  near  Card  well  and  to  the  west  of  Townsville,  also,  at  other 
points  on  the  eastern  watershed. 

SOUTH  AUSTRALIA.  The  Kapunda  mine  was  first  opened  in  1842, 
a  decade  before  the  discover^'  of  gold,  and  in  1845  the  Burra  Burra  began 
production.  Since  that  time  South  Australia  has  lx»en  a  regular  though 
not  altogether  steady  producer  of  copper,  and  it  seems  probable  that  the 
present  annual  output  of  five  to  six  thousand  tons  is  far  less  than  this  state 
is  capa))lc  of  producing.  The  Moonta  was  opened  in  1863  and  later  con- 
solidated with  the  Wallaroo,  10  miles  distant.  This  consolidated  property 
is  now  the  chief  producer  of  South  Australia.  The  first  smelter  was  built 
at  Port  Adelaide  in  1851,  and  the  second  at  Wallaroo  ten  years  later. 

On  the  Yorke  Peninsula,  where  the  Wallaroo  and  Moonta  mines  are 
opened,  the  coimtry  rock  is  porphyrj-,  and  the  ores  are  principally  sulphides, 
with  oxidized  ores,  including  a  considerable  percentage  of  atacamitc,  in 
the  upper  part^i.  A  barren  zonti  of  50  to  125  feet  lies  between  the  oxidised 
ores  and  the  unaltertKi  sulphides,  though  tlie  veins  continue  n»gularly,  but 
arc  filled  with  gangue  rock  only. 

In  the  Kapunda  district,  50  miles  north  of  Adelaide,  whi^re  the  first 
mining  was  done  60  years  ago,  the  ores  are  oxides  and  carbonates,  with  some 
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native  copper.  In  the  Hurra  Burm  district,  about  100  miles  northeast 
of  Adelaide,  the  country'  nx-k  Is  limestone  and  sliale,  with  ver>'  irrepilar 
deposits  of  rich  altered  ores,  more  n'pularity  in  vein  formation  being  noted 
at  considerable  depth.  Many  mines  ha\'e  been  opened  in  South  Australia 
durio^  the  past  60  years,  but  only  a  few  of  them  have  been  developed  in 
mon^  than  the  most  rudimentary  manner. 

VICTORIA.  The  existence  of  copper  deposits  at  various  points  in 
Mctoria  has  long  been  a  matter  of  common  knowledge,  hut  for  some  rettvn 
1)0  serious  mining  has  been  done.  The  most  notable  field  is  in  the  Beeoh- 
worth  district,  where  outcroppings  of  copper  ore  have  been  found  at  a  Tium- 
berof  points  in  an  area  of  about  fifty  square  miles. 

WESTERN  AUSTRALIA.  This  state  is  noted  for  its  large  and  pro- 
fitable gold  mines,  but  copper  mining  is  not  in  a  ver>'  advanced  stage,  although 
the  first  mine  was  opened  as  long  ago  as  1855.  The  total  production  to  date 
is  slightly  under  15,000  tons,  and  the  current  rate  of  production  is  less  than 
1,(KX)  tons  per  year,  llie  principal  development  is  in  the  Mt.  )Ialcolm 
district,  where  the  ore  Is  matted  in  water-jacket  furnaces  at  the  mines^  In 
other  districts  the  ore  is  hand-dressed  for  shipment  to  distant  smelters,  and 
of  course  only  the  richer  altered  ores  can  pay  for  hand-work  and  high  carriage 
charges. 

Other  principal  cupriferous  districts  of  Western  Australia  are  the  W««t 
Pilbarra,  Murchison,  Northampton,  Mt.  Margaret,  Phillips  River,  .\shbunon 
and  Champion  Bay.  In  the  West  Pilbarra  district  the  country*  prjrk  is  a 
irchistose  slate,  the  copper  occurring  in  a  compact  intrusive  rock  of  ieneous 
r>rigin.  The  ore,  chiefly  carbonates  and  oxides  of  high  grade,  is  9mmi9^ 
!)v  quarr\'ing.  In  the  Northampton  district,  the  cupriferous  belt  is  said 
to  reach  from  the  Imnn  river  on  the  south  to  the  Murrhison  river  on  tlv^ 
north,  and  to  carrj-  rich  copper  carbonates,  as  well  as  lead  ores.  T^  .\*b- 
hiirton  is  a  new  district,  in  which  a  number  of  leases  have  l>wn  granted,  but 
development  work  is  so  slight  that  little  seems  known  bryond  tlv-  MRinti 
existence  of  copper  ore.  The  Phillips  lUver  district  carrv4  rili^-icis  ^rj^ 
ores,  and  ferruginous  copper  ores,  the  latter  appamtiy  in  f^csKV^nh^ 
quantities.  The  ores  are  mainly  malachite  and  chalcocite.  ar^d  are  of  ugn 
value,  average  assays  running  31.48  per  cent,  copper.  2.16  '-i.  «i;r<^r.  j^^ 
0. 1 5  oz.  gold  per  ton.  Taken  all  in  all.  it  may  be  said  that  whik  W«^-s;^rz.  Aus- 
tralia has  been  but  scratched  for  copper,  the  results  indirat^  \\^  '■xm^t^k 
of  several  districts  of  distinctly  above  the  average  promiae.  Tivr  drawt^ci 
are  scant  water  supply  and  lade  of  railroads,  but  these  ran  Ub  ot^tk-^cj^  *-r 
a  judicious  combination  of  capital,  time  and  skill. 

TASMAlflA.  The  copper  mining  industry  U  ihait  iaiaad  hM  b^  a  t^mZ 
f^Toynh.  The  Mt.  Lyell  mine  begun  produetioB  in  l^M.  a&d  a  nnp:  --"r^ 
of  new  mines  were  projected  in  the  immediate  virinitT.  TV  prvcrrAr*  -/ 
these  properties  displayed  a  most  lammtaMe  panehr  of  hn^s^XMtL.  'r  ^^ 
a  strong  desire  to  profit  by  the  name  dL  tbe  inl  laeeeHM  asM  'X  'jy-  t^- 
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triot,  and  as  a  coiisoquence  practically  all  of  the  actual  and  projected  copper 
mines  of  Tasmania  are  Lyells  of  some  degree,  at  least  in  name. 

There  is  a  little  native  copper  in  Tasmania,  and  a  limited  amount  of  chal- 
cocite,  but  the  deposits  are  mainly  low-grade  chalcopyrite,  vnXh  a  little  bor- 
nite.  The  ore  bodies  occur  as  mixed  iron-copper  sulphides,  in  enonnoun 
bodies,  in  conglomerate  and  quart zite,  the  country'  rock  being  a  micaceous 
schist.  The  principal  mines  are  the  Mt.  Lyell  and  North  Mt.  Lyell, 
two  properties  that  should  be  one,  as  each  is  the  natural  complement  of  the 
other,  and  both  could  be  best  worked  as  one,  the  Mt.  Lyell  ore  being  low 
in  copper  but  rich  in  sulphur,  while  the  North  Mti  Lyell  orea  are  of  high  gnule 
but  illy  adapted  for  smelting  without  a  flux  of  just  the  sort  found  in  the 
chalcopyrite  of  the  Mt.  Lyell.  The  Mt.  Lyell  Blocks  is  notable  for  its  present 
attempt  to  develope  a  native  copp<»r  mine,  the  prosp^^cts  of  which  are  said 
to  )>e  good. 

The  Tasmanian  copper  fields  are  among  the  most  important  opened 
within  the  two  past  decades  and  give  promise  of  large  production  in  the  fut- 
ure. So  far  development  is  confined  almost  exclusively  to  the  Mt.  Lyell 
district,  but  a  little  exploring  is  being  done  in  the  Mt.  Jukes  and  Darwin 
fields.  Tasmanian  production  (exports  only)  was  11,221  tons  of  ore  and 
9,981  tons  of  blister  copper  running  better  than  99  per  cent,  in  the  year  1901. 

NEW  ZEALAND.  Copper  mines  were  opened  and  worked  on  Gieat 
Barrier  Island  and  on  Kawau  Island,  New  Zealand,  circa  1865,  but  the  mines 
were  closed  when  the  price  of  copper  fell.  There  has  recently  been  some 
talk  of  reopening  the  Kawau  Island  mine.  A  mine  was  also  opened  at  Nelson, 
circa  1880,  on  a  sulphide  ore  vein,  by  Melbourne  people.  This  mine  had 
a  smelter,  and  it  has  recently  been  proposed  to  rcK)p«»n  the  property.  Ort 
has  also  been  found  at  Omaunu,  Whaiigaro  county.  A  little  copper  ore 
is  dug  and  exported  every  year,  the  production  amounting  to  but  12  tons 
of  ore  in  1900. 

BORNEO.  The  existence  of  copper,  gold,  coal  and  other  minerals  has 
been  noted  in  the  northern  part  of  the  island  of  Borneo. 

JAVA.  This  island  is  the  source  of  a  small  annual  supply  of  copper,  obtain- 
ed under  the  most  unique  conditions.  In  the  Gunong  Kendeng  district  there 
are  springs  containing  iodides  in  solution,  and  from  these  thennal  watere 
crude  iodide  of  copp<*r  is  aecun^d  by  evaporation,  the  production  amount- 
ing to  2,346  kilograms  in  1899.  It  is  probable  that  deposits  of  copper  ore 
exist  in  the  interior  of  the  island,  but  definite  data  is  lacking  on  this  point. 

NEW  CALEDONIA.  Copper  has  btHjn  mined  to  some  extent,  in  the 
northern  part  of  this  Island,  the  ore  occurring  as  chalcopyrite  in  lenticular 
masses  in  taleose  and  chloritic  schists,  these  b<*ing  said  to  contain  an  average 
of  16  per  cent,  copper.  Silver  is  found  in  association  with  the  copper  in  most 
eases,  and  New  Caledonia  is,  next  to  Canada,  the  most  important  source 
of  nickel  supply  at  the  present  time. 
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SOLOMON  ISLA]n>S.     Copper  ore  has  been  found  in  the  British  Pro- 
tectorate of  the  Solomon  Islands,  but  details  arc  lacking. 

PHILIPPIIIES.  Copper  has  been  mineH  and  smelted  in  a  crude  way  in 
these  islands  since  the  Eighteenth  century.  In  a  typical  native  reduction 
plant  the  ore,  after  being  haiid-niined,  is  cobbed  to  medium  size,  th(>n  broken 
to  small  lumps  on  anvils,  after  which  it  Is  reduced  to  still  finer  size  by  pass- 
ing through  trains  of  rolls,  usually  of  iron,  but  sometimes  of  stone.  The 
ore  is  then  smelted  in  crude  furnaces  and  brought  to  metallic  form  by  suc- 
cessive manipulations.  Naturally,  the  production  id  small,  and  is  all  taken 
for  domestic  uses.  There  are  no  figures  of  output  available.  There  arc 
copper  and  gold  mines  at  Mancayan  and  Suyoc,  province  of  Ijcpanto,  Island 
of  Luzon,  also  at  other  [>oints  on  this  island,  the  copper  ores  of  Luzon  being 
auriferous  as  a  rule.  There  are  also  deposits  of  copper  ore,  from  which  a 
little  Doetal  is  extracted  occasionally,  in  the  islands  of  Benguet,  Negros, 
Panav  and  Mindanao,  and  also,  it  is  believed,  in  the  little-known  island  of 
8ulu.' 
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CHAPTER  XV. 

Copper  Mines  of  the  World. 

This  chapter,  containing  much  more  than  half  of  the  entile  work,  is 
devoted  to  detailed  descriptions  of  the  copper  mines  of  the  world.  As  it 
would  require  not  less  than  fifty  pages  in  fine  type  for  a  mere  alphabetical 
index  of  the  various  mines  and  mining  companies  listed  in  this  chapter,  it 
has  been  thought  best,  both  for  economy  in  space  and  to  facilitate  referenoe, 
to  insert  the  mine  descriptions  in  alphabetical  order,  regardless  of  geographical 
location,  thus  rendering  this  chapter  self-indexing.  While  the  plan  has  some 
disadvantages,  it  seems,  upon  the  whole,  to  offer  conveniences  that  could  not 
be  secured  by  any  other  arrangement. 

A  large  number  of  small  idle  mines  and  moribund  mining  companieB 
listed  in  the  1902  edition  are  omitted  from  the  present  volume,  notwith- 
standing which  there  arc  nearly  four  times  as  many  mines  and  mining  com- 
panies described  in  the  present  chapter  as  were  listed  in  all  chapters  of  the 
preceding  year's  edition. 

AAMDAL  COPPER  MINES  SYNDICATE,  LTD.  NORWAY. 

Present  corporation  succeeded  Aamdals  Kobbervaerks  Aktieaelakab  in 
1899.      Mines   at    Mo,  Bratsbergamt,   Norway.     No  returns  secured  from 
company.     Latest  reported  production,  240  tons  in  1895. 
ABERDEEN  COPPER  CO.  NEW  MEXICO. 

Office'^  44  New  St.,  New  York.  Mine  office:  Lordsburg,  Grant 
Co.,  N.  M.  Mine  is  a  producer,  employing  about  40  men.  Capital^ 
ization,  $1,000,000,  shares  $25  par,  non-assessable.  R.  Horton  Batchelor, 
treasurer  and  gcmeral  manager;  E.  M.  McCormick,  superintendent; 
Edw.  Brady,  mill  superintendent;  H.  L.  Bo  wen,  mining  ci^>tain; 
Lands,  52  unpatented  claims,  area  1,145  acres,  in  Virginia  district  of 
Grant  Co.,  showing  10  fissure  veins,  of  which  7  are  developed ;  average  width 
of  veins  5'.  Ores,  sulphide,  returning  7%  copper,  0.1  oz.  gold  and  10  of. 
silver  per  ton.  Eight  shafts,  aggregating  1,600';  1,500' underground  open- 
ings ;  30,000  tons  ore  blocked  out  for  stoping.  Plant  includes  air  comprcosor, 
drills,  steam  hoist,  pumps,  etc.;  has  50-ton  concentrator  equipped  with 
crusher,  rolls,  stamp,  jigs  and  tables.  Company  has  paid  dividends  of  $32,175. 
New  work  planned  for  1903  includes  sinking  three  shafts  to  depth  of  1,000*, 
erection  of  250-ton  concentrator  and  installation  of  50-ton  smelter. 
ACARI  COPPER  MINING  SYNDICATE,  LTD.  x   PERU. 

An  English  company,  address  probably  London,  that  did  some  mining 
work  in  the  Acari  district,  province  of  Camana,  Peru.  Mines  not  working 
at  present. 
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ia>A]CS  COPPER  CO.  WYOIONG. 

In  vicinity  of  Saratoga   Carbon  Co.,    Wyo.    W.  S.  Adams,    superin- 
tendent.    Was  working  small  force  at  close  of  1902. 
ADAMS  COPPER  &  REFINING  CO.  COLORADO. 

Office:  513  Cooper  Blk.,  Denver, Colo.  Capitalization,  $800,000,  sharra 
SI  par.     Property,  four  mining  claims  in  Larimer  Co.,  Colorado.     Deeprat 
shaft,  IOC.     Ore  carries  copper  and  gold  values.     No  returns  secured. 
ADDIE  COPPER  BONING  COMPANY. 

Letter  to  fonner  address,  206  Mining  Exchange,  Denver,  Colo.,  returned 
unclaimed. 

ADELAIDE  STAR  MINING  CO.  NEVADA. 

At   Golconda,    Humboldt  Co.,   Nevada.     Otto  Stallman,   superint4*n- 

dent.    Opened  by  shaft  and  tunnel.     Has  steam  power,  concentrator  and 

onall  smelter.     Said  to  be  employing  a  fair  force,  but  no  returns  secured. 

ADIRONDACK  MINE.  MONTANA. 

At  Butte,  Silver  Bow  Co.,  Mont.     Jas.  Murray,  owner;  operated  under 

lease  by  Conroy  &  Co.     Main  shaft  about  500^;  steam  power  equipment. 

ADMIRAL  MINE.  WYOMING. 

.A  property  somewhere  in   the  vicinity  of  Kncampment,  ('ari>on  Co., 

Wyo.,  regarding  wliich  details  are  lacking. 

ADMIRAL  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  Sterling,  Kansas.  Mine  office,  Tusas,  Rio  Arriba  Co.,  X.  M. 
Employ.sSmen.  Organized  1900,  under  la^^sof  New  Mexico,  with  capitaliza- 
tion $500,000,  shares  $1  par,  non-assessable.  C.  A.  Cooper,  Lyons,  Kansas,  pres- 
ident; W.  M.  Bisbee,  secretary;  Robt.  I'lndley,  treasurer.  Has  5  unpatented 
claims,  area  120  acres,  in  Bromide  district  of  Rio  Arriba  county,  showing  3 
fisBure  veins,  averaging  lO'  in  width,  with  sulphide  ore,  and  3  shafts,  deepest 
130'.  New  work  contemplated  for  1903  includes  300^  of  development  and 
installation  of  steam  plant  and  power  drills. 

ADVENTURE  CONSOLIDATED  COPPER  CO.  MICHIGAN. 

Office:  45  Broadway,  New  York;  mine  office:  Greenland,  Ontonagon 
county,  Mich.  Employs  about  500  men  and  is  a  regular  producer.  Organized 
1898,  under' Michigan  laws,  with  capitalization  $2,500,000,  in  100,000  shares, 
par  value  $25  each,  $16  per  share  paid  in.  Transfer  agent.  Old  Colony' Trust 
Co.,  Boston ;  registrar,  American  Loan  &  Tnist  Co.,  Boston.  Chas.  J.  Dev- 
ereaux,  president;  Wm.  R.  Todd,  8ecretar>'  and  treasurer;  W.  A.  O.  Paul, 
assistant  secretary  and  treasurer;  C.  J.  Devereaux,  Isaac  H.  Me8er\'e, 
Henrj'  A.  Wyman,  John  Barker,  Wm.  R.  Todd,  directors.  At  the  mine 
Thoe.  Dennis  succeeds  P.  R.  Robert  as  superintendent,  and  Richard  (.'ocking 
b  mining  captain,  \'ice,  Thos.  Trevarrow.  S.  A.  Prince  is  clerk  and  Heniy- 
Keys  mill  superintendent. 

Official  sworn  returns  to  th^  state  of  Michigan,  as  of  date  Jan.  1,  1902, 
disclose  the  following  figures: 

Amoimt  cash  paid  in  on  capital  stock $1,400,000.00 

Entire  amount  invested  in  real  estate 250,000.00 

Amount  of  personal  estate 441,401.53 
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Amount  of  iinsrcun»d  or  floating  dcl)t 38,571.70 

Amount  duo  the  corporation 106,831.51 

Production  of  copper,  1901,  in  [X)unds .    29,361 

Items  of  income  and  expenditure  from  orK:inizat  ion  to  close  of  the  year 
1901  wen'  as  follows: 

Total  income  from  all  sources $1,425,070.47 

(Income  from  production  of  coppiT 10,786.55 

(Income  from  capital  stock  and  assessments  . . .   1,400,000.00 

(Interest 14,283.92 

On  the  organization  of  the  company  $5  per  share  was  p^d  in  by  the 
subscribers,  of  which  amount  of  $500,000  the  sum  of  $250,000  was  paid  for 
lands  and  an  equal  amount  placed  in  the  treasury  for  development.  An 
assessment  of  $3  per  share  was  levied  in  June,  1900;  $6  was  called  for  in 
June,  1901,  and  $2  was  called  in  October,  1902,  making  a  total  of  $1,600,000 
paid  in  on  capital  stock  account  to  Jan.  1,  1903. 

The  lands  of  the  company  include  the  old  Adventure  and  Hilton  mine 
tracts,  in  one  body,  to  the  eastward,  and  the  Know! ton  mine,  in  a  second 
tract  lying  a  mile  southwest  of  the  main  area.  These  three  old  mines  have 
an  area  of  1,696.22  acres  on  the  mineral  belt,  in  addition  to  which  there  is 
a  millsite  on  Lake  Superior.  The  mineral^lands  are  located  in  Sections  35 
and  30,  Town  51  North,  Range  38  West,  and  in  Sections  1  and  2  of  Town  50 
North,  Range  39  West.  The  Toltec  and  a  fragment  of  the  Belt  property  lie 
on  the  north;  the  Aztec  on  the  east;  Toltec  and  Mass  on  the  south,  and  the 
Mass  on  the  west  of  the  main  tract.  The  Knowlton  tract  has  the  Mass  Con- 
solidated to  the  north  and  eiist ;  the  Flint  Steel  to  the  south,  and  the  Michigan 
to  the  west.  The  village  of  Greenland  lies  on  the  northwestern  comer  of 
the  principal  tract  of  the  Adventure,  about  two  miles  by  wagon  road  from 
the  main  workings,  and  the  village  of  Maple  Grove,  controlled  by  the  coniH 
pany.  Is  near  the  mine.  The  Ridge  mine  of  the  Mass  Company  lies  be- 
tween the  old  Adventure  and  Knowlton  mines  of  the  Adventure  company. 

The  Adventure  mine  was  opened  in  1850,  along  a  line  of  old  pits  showing 
prehistoric  mining  operations.  The  lai^est  production,  in  1857,  was 
116  tons,  1,941  lbs.  After  the  closing  of  the  mine  by  its  owners  the  old  work- 
ings were  tributed  for  years,  with  good  results.  The  mine  was  always  notably 
rich  in  silver.  The  Hilton,  once  known  as  the  Ohio,  was  opened  in  a  primi- 
tive manner  in  1863,  on  the  Mass  lode,  but  was  never  equipped  or  worked 
vigorously.  The  Knowlton  was  opened  in  1853.  The  three  old  mines  in  the 
pn'.sent  consolidation  made  a  total  output  of  974  tons,  1,173  lbs.  refined  cop- 
pjT  previous  to  their  consolidation. 

Work  was  begun  by  the  present  company  Nov.  1,1898,  and  has  been 
continued  uninterruptedly,  resulting  in  the  opening  of  a  large  mine,  fitted  with 
a  surface  plant  of  the  most  miKlem  design  and  great  capacity.  There  is  a 
series  of  seven  parallel  copper-bearing  Ijeds  in  a  cross-section  of  about  1,200 
and  these,  coupled  with  the  existence  of  .\dventupe  Bluff,  quite  a  lugh  hill^ 
have  caused  tlu^  opening  of  the  Adventure  by  adits  as  well  as  shafts,  ♦!*»« 


method  permiltiitg  the  mining  of  a  large  amount  of  ground  before  an}-  rt»ek 
xkeed  be  hoisted  through  shafts,  Thp  "South  Range,"  or  "Evergneen  Beit/' 
of  Ontonagon  county,  on  which  the  Adventiirp  is  opened,  coniprisi^s  a  Im^H 
of  bedded  traps,  amygdaloids  and  conglonipmU»a,  and  on  tlie  Adventun- 
lands  seven  of  these  amygdaloid^  rarn*  ropper  in  considerahle  quantitiet*. 
These  lodes  from  north  to  south,  are  sih  followii: 

(L)  Knowlton,  This  Is  tlie  Iw^d  on  which  the  shafts  of  the  mine  are 
opened;  runs  from  4'  to  28'  wide  with  an  average  \vidih  of  about  ten 
feet.  The  rock  is  rich  in  epidole, chlorite,  pro hnite  and  tin-  inincrab  coin* 
monly  found  associated  with  thene  in  the  KcwtHiiiawan  scries.  A  considerable 
proportion  of  the  product  is  found  as  heavy  coppf^r. 

(2,)  Merchanta.  Underlies  the  Knowlton  amygdaloid  at  a  diitance  of 
20'  to  65';  is  a  stamp-lode^  but  has  produced  masses  up  to  500  pounds  weight ; 
has  been  opened  by  crosscuta  and  considerable  drifting  done  upon  it,  but  has 
not  come  up  to  expectations  formed  when  first  opened  by  pi-ewnt  ix^mpany. 
li^lll  probably  average  about  10'  in  width.     Was  firat  opened  in  1856. 

(3.)  Mass.  This  is  a  continuation  of  tlie  same  lode  found  at  the  Ridge, 
but  IS  a  poor  sort  of  bed  where  opened  on  the  old  Adventure.  It  carries  no 
laigie  nuunes  of  copper  and  has  but  little  stamp  rock.  In  the  Hilton,  to 
the  east,  the  Mass  lode  shows  good  rock,  as  it  also  does  in  the  Knowlton^  to 
the  southwest,  and  ^\'iU  probably  be  valuable  to  the  Adventure  company 
at  other  points  than  at  the  old  Advi>nture,  Lode  averages  about  10'  wids  M 
sod  lies  atx)Ut  100'  south  of  the  Merchants.  | 

(4.)  North  Butler.  This  bed  lies  nearly  100'  south  of  the  Maas,  and 
carries  some  copper,  but  has  never  been  tested  sufficiently  to  prove  its  real 
worth.  m 

(5.)  Butler;  sometimes  called  the  Champion,  Is  the  widest  and  most  ^ 
vigorous  amygdaloid  on  the  property.  It  rangea  from  12'  to  50'  in  width, 
with  an  average  of  nearly  20',  and  lies  nearly  200'  south  of  the  North  Butler; 
ranges  in  value  from  ver>'  rich  to  absolutely  valueless;  carries  masses  to  a 
considerable  extent,  but  in  proportion  to  its  great  width  will  give  but  a  small 
amount  of  stamp  rock,  though  fine  stopes  are  occasionally  opened.  Being 
to  wide,  it  can  be  mined  cheaply ;  always  htis  been  noted  for  its  richness  in 
silver.  This  amygdaloid  apparently  has  a  felsite  bast",  and  is  chemically 
and  mineralogicidly  quite  different  from  the  parallel  strata  on  either  side.  A 
large  amount  of  opening  work  has  been  done  on  this  lode,  and  it  ts  from  the 
Knowlton  and  Butler  l^eds  that  the  owners  look  to  get  their  copper  mainly. 

(60  i>g»tna.  Lies  about  100'  south  of  the  Butler,  and  has  been  but 
little  opened  on  the  Ad-venture,     Developments  show  good  stamp  rock. 

(7,)  Evergreen.  Lies  about  250'  south  of  the  footwall  of  the  Ogima 
bed  and  averages  probably  10'  width.  Has  produced  considerable  copper 
at  adjourning  mines;  was  first  cut  b)'  the  Adventure  in  August,  1902,  showing 
10'  width,  with  about  4'  well  mineralized. 

The  cupriferous  lodes  of  the  Evergreen  belt  are  notoriously  bunchy,  be- 
iflig  exceedingly  rich  in  spots,  and  entirely  worthless  at  other  points.     It  is 
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AGASSIZ  MINIIIG  CO.  ARIZONA. 

Office:  92   State  St.,  Boston,  Mass.    Organized  1900.    Has  17  claima, 
area  about  340  acres,  also  40  acres  of  placer  gold  property  on  the  Gila  river, 
near  Ray,  Ariz.     Capitalization,  $1,250,000,  shares  $1  par. 
AGORDO  MINE.  ITALY. 

A  small  producer,  in  the  province  of  Venetia,  Italy,  regarding  whieh 
particulars  are  lacking. 
COMPAGNIE  FRANCAISE  DES  MIlfES  DE  CUIVRE  SPAIV. 

D'AGUAS  TElflDAS. 

Offices:  Rue  de  Chateaudun,  39  bis,  Paris,  France.    Supposed  to  be 
developing  Spanish  copper  mines,  but  no  returns  secured  respecting  opeim- 
tions  or  location  of  property. 
AGUASCALIENTES  COPPER  CO.  MEXIOO. 

At  Tepezala,    Aguascalientes,    Mex.     Albert    Doerr,    superintendent. 
Owns  and  operates  La  Merced  and  other  mines,  producing   copper-eilver 
ores.     Uses  animal  power  and  employs  a  considerable  force  of  men. 
AHMEEK    MmUfG  CO.  MICmOAH. 

Office:  199  Washington  St.,  Boston,  Mass.  Property,  920  acres,  lying 
immediately  west  of  the  Mohawk,  in  Keweenaw  Co.,  Mich.  Two  shafts 
were  sunk  on  the  Kearsarge  conglomerate  but  abandoned  many  yean  ago. 
Exploratory  work  was  resumed  in  the  fall  of  1902,  and  a  vertical  shaft  was 
down  75'  on  Dec.  1.  Crosscuts  will  be  sent  to  intercept  the  Kearearge  amyg- 
daloid, of  which  this  property  undoubtedly  has  the  underlay .  There  seems  no 
reason  why  the  Ahmeek  should  not  bear  the  same  relation  to  the  Mohawk 
that  the  Tamarack  does  to  the  Calumet  &  Hecla. 
COMPAGNIE  DES  MINES  D'AIN-BARBAR.  ALGERIA. 

Offices:  Rue  Dulong,  39,  Paris,  France.  Mine,  in  department  of  Con* 
Stan  tine,  Algeria,  closed  1899,  but  company  is  considering  resumption.  Has 
several  veins  of  sulphide  copper  ores,  associated  with  lead  and  sine  sul- 
phides, carrying  8%  to  15%  copper.  Production  in  1899  was  about  50 
tons  only. 
AK-SAR-BEN  COPPER  CO.  WTOMIVO. 

Near  Encampment,  Carbon  Co.,  Wyo.     A.  H.  Crow,  superintendent. 
Was  developing  with  small  force  at  last  accounts. 
COMPAGNIE    FRANCAISE  DES    MINES  DE    CUIVRE  RUSSIA. 

D»AKHTALA. 

Offices:  Rue  Tronchet,  27,  Paris,  France.     Mines,  in  the  Russian  Cau- 
casus.    No  returns  secured. 
AKTIEBOLAGET  ATVIDABERGS  KOPPERVERK«  SWEDEN. 

Office  and  mine :  Atvidaberg,  Ostergothland,  Sweden.  Organized  1900, 
under  laws  of  Sweden,  wMh  capitalization  900,000  kroner,  par  1,000  kroner, 
fully  paid.  Baron  Th.  Adelswald,  president  and  general  manager ;  Axel  Nygren, 
superintendent;  C.  A.  Rudelius,  smelter  superintendent.  Ores  exculrively 
sulphide  and  slightly  argentiferous.  Has  8  shafts,  ."WO'  to  1,400*  deep,  and 
about  4,000'  of  underground  opt'nings.  Water  power  is  utilized  to  generate 
electric  energ\'  for  operation  of  mine  and  works.     Smelter  at  Bersbo,  9  kil- 
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ometres  from  mine,  connected  therewith  by  r^Iroad.  Has  crusher  workit, 
3  roasting  furnaces,  3  reverbcratoiy  furnaces  and  settling  tanks  for  precipi- 
tating metallic  copper  from  solutions.  Ores  average  2%  copper.  Output 
for  1901  was  158,000  kilograms  cement  copper;  60,959  kgs.  refined  copper, 
and  186  kgs.  »lver.  Estimated  copper  production  for  1902  is  163,000 
pounds.  Output  has  been  small  for  past  few  years,  owing  to  lack  of  good 
ore.  A  new  shaft  has  been  sunk  in  promising  ground  and  production  should 
increase. 
ALABASTER  CAVE  GROUP.  GAUFORHIA. 

Owned  by  Holmes  Lime  Co.,  San  Francisco,  Cal.;  bonded  to  Anderson 
dc  Hoagland.     Property,  180  acres,  unpatented.     Vein  traceable   6  miles, 
TAith   strong  gossan   outcroppings.     Ore  said  to  average  4%  copper,  with 
pay -streak  of  3'  to  8'  in  vein  of  12^  to  20',  between  limestone  and  slate. 
ALADDIN    &  CAPE  NOME  MINES.  MONTANA. 

At  Clinton,  Missoula  Co.,  Mont.     J.  P.  Porter,  manager.     Were  open- 
ing shafts  with  small  force  at  last  accounts. 
ALAMO  COPPER  CO.  ARIZONA. 

Supposed  to  have  copper  claims  near  Ajo,  Aris.,  but  neither  claims 
nor  office  located. 
ALASKA  COPPER  CO.  ALASKA. 

Near  Valdes,  Alaska.    Has  been  stated  in  newspaperB  that  H.  O.  Have- 
mever,  of  New  York,  is  president.     No  returns  secured. 
ALASKA  COPPER  CO.  ALASKA. 

Office:  430  Globe  Blk.,  Seattle,  Wash.  Mine  oflSce:  Coppermount, 
Alaska.  Employs  25  men.  Organised  1900,  under  laws  of  New  Jersey, 
with  capitalization  $5,000,000,  shares  $25  par.  Henry  W.  Mellen,  presi- 
dent and  general  manager;  Jacob  A.  Canter,  vice-president;  C.  F.  Reynolds, 
superintendent;  Frank  T.  Hunter,  purchasing  agent.  Director  are  preced- 
ing officers,  John  F.  Crowley,  Jas.  D.  Hoge  and  R.  H.  McCutcheon; 
R.  H.  Mellen,  smelter  superintendent;  Frank  B.  Seeley,  mining  engineer. 
Lands,  36  claims,  18  patented,  area  540  acres,  also  60-acre  millsite 
and  20-acre  smelter  site,  on  Prince  of  Wales  Island,  Alaska,  show- 
ing 3  contact  veins,  2  of  which  are  stated  by  company  to  average  24' 
width  by  1,600'  length  and  60'  width  by  1,400^  length,  giving  as- 
says 6%  to  7%  copper,  $5  to  $7  gold  and  3  oz.  silver  per  ton.  Ores  are  oxide 
and  carbonate,  chalcocite  and  chalcopyrite,  slightly  nickeliferous.  Shaft, 
150^;  3  tunnels  of  200^,  430^  and  500^.  Estimated  amount  of  ore  bk)cked 
out  for  stoping,  30,000  tons.  Water-power  plant  of  140-h.  p.,  also  saw- 
mill, air  compressors,  tram-line,  etc.  Company  has  wharves  on  tidewater. 
For  1903,  undeiground  development  will  be  continued  and  it  is  hoped  that 
one  furnace  will  be  in  operation  by  August.  Estimated  production  for  1902, 
100,000  lbs.  Company  will  ship  no  more  ore,  awaiting  completion  of  its 
own  smelter.  Property  is  well  handled  and  well  regarded. 
ALASKA  DEVELOPMERT  STUDICATE.  ALASKA. 

Address:  care    of    Sam   Silverman,   Spokane,  Wash.  '  Company  has 
copper  claims  near  Copper  HaiiK>r,  Prince  of  Wales  Island,  Alaska.     Pro- 
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l>ortj'  located  one  to  two  miles  from  tidewater  and  said  to  be  of  considerable 

promise. 

ALASKA  MINING  CO.  UTAH. 

Near  Silver  City,  Juab   Co.,   Utah.     E.  L.  TallK>t,  superintendent  at 
last  accounts.     No  returns  secured. 
ALBERNI  GOLD  &  COPPER  CO.,  LTD.,  BRITISH    COLUlfBIA. 

Owns  the  Thistle  group,  on  Douglass  Mountain,  Albenu  Canal,  B.  C. 
Assays  of  chalcopyrite  give  up  to  1  oz.  gold  per  ton. 
ALDA    COPPER  CO.,    LTD.  SPADT. 

Offices:  20,  Bucklersbury,  London,  England.  A  new  corporation,  open- 
ing copper  properties  in  the  district  of  C'abrales,  Asturias,  Spain.  Has 
shipped  2(K)  tons  of  30%  gray  ooppt^r  ore  from  the  mine  Don  Fulano,  wluch 
shows  a  6'  vein  that  appanntly  also  traverses  the  adjoining  claim,  EH  Qavel, 
owned  by  same  company. 
ALDA    COPPER    MINES.,    LTD.  SPADL 

Offices:  11,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Mines,  Cabnles 
district,  Asturias,  Spain.  Is  developing  copper  and  coal  mines.  Capital, 
nomhial,  £130,000.  H.  Higgins,  chairman;  W.  T.  Rushton,  secretary.  A 
30-ton  smelt*?r  was  in  course  of  enaction  at  last  accounts.  Company  became^ 
engaged  in  litigation  with  its  chairman  in  June,  1902. 
SOCIETE  MINIERED'ALDEIRE.  SPAIH. 

Offices  given  as  Mouscron,  Belgium,  but  letter  to  that  address  returned 
October,  1902.     Mines  at  Aldeiri»,  Guadix,  Granada,  Spain.  * 

ALGOL  MINE.  CALIFORIIIA. 

At  Si)<'nceville,  Nevada  (^ounty,  California.  Originally  opened,  circa 
1805:  reopened  1899.  Vein  .50'  to  CO'  wide,  with  highly  mineralised  por- 
tion 2'  to  10'  wide.  Two  shafts,  120'  deep  each.  Native  copper  and  native 
gold  occur.  Ores  are  cuprite,  malachite  and  azurite.  Ten  carloads  shipped 
to  smelter  gave  average  returns  20%  copper.  Horse  and  steam  power  used. 
ALGOMA  COMMERCIAL  CO.,  LTD.  ONTARIO. 

Office:  Sault  Ste.  Marie,  Ont.     Lands,  Sudbury,  Algoma,  Ont.     A.  B. 
Willmott,  superintendent  of  explorations.     Owns  the  Elsie  nickel-copper 
mhie,  4  miles  from  Sudburj'.     ('.  M.  Bc».ss,  suptirintendent.    Company  under- 
stood to  be  planning  a  KKMon  smelter.     No  returns  secured. 
ALGONQUIN  COPPER  CO.  WTOMIVG. 

Office:  177  Broadway,  New   York.     Henry  H.  Adams,  president;  ^as. 
E.   Coe,   treasurer;    W.    H.    Do  we,    secretary'.      Organized  under   laws  of 
Wyoming,  with  capitalization   $1,000,000,  to  develop  copper  prospects  in 
that  state.     No  returns  secured. 
ALICANTE    GROUP.  COLORADO. 

Includes  Alicante,  John    Reed   and  Maud  Hope  mines,  at  Wortman, 
Lake  Co.,  Colo.     G.  C.  Wort  man,  manager.     Ores  carr>'  gold,  silver,  lead, 
copper  and  zinc ;  has  steam  power  and  36-ton  concentrator. 
ALICE  GOLD  MINING  CO.  WASHINGTON. 

Office:  204  Empire  State  Bldg., Spokane,  Wash.  Mine  office:  BlueCreek, 
Stevens  Co.,  Wash.     Organized  189G,  under  laws  of  Washington,  with  capital- 
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ization  $150,000,  shares  10  cents  par,  non-aascssablo.  J.  F.  X\  lander,  pnesi- 
denl;  J.  B.  Ben  way,  vice-president :  W.  M.  Higley,  secretan-  and  treasurer. 
Directors  are  preceding  oflBcers  and  E.  F.  Timlx-mian,  Gust  Holmes  and  Geo. 
Pope.  Benj.  F.  Parker,  general  manager.  Mining  land:),  II  unpatented 
claims,  area  225  acres,  in  the  Chrwelah  district  of  Stevens  Co.,  showing  4 
fiasuri'  veins  and  lenses,  latter  of  considerable  dimensions,  earning  sulphide 
ores  and  said  to  show  good  values  in  gold  and  copper.  C)pened  by  2 
shafts  of  200^  each,  and  2  tunnels.  Company  contemplates  erpctin;;  a  con- 
centrator in  1903. 
MDIA  DE  ALJUSTREL.  PORTUGAL 

At  .Aljustrel,  Portugal.     Owned  by  a  Belgian  ci)mpany.     Orfs,  chalco- 
pyritf'and  iron  pyrites,  running  1%  to  7%  copper.     A  n*gular  pnxlucer. 
ALLEGHENY  MINING  CO.  NEW  JERSEY. 

Organized  11)01,  to  work  old  copper  mines  in  Pahaquarry  township,  near 
I>laware  Water  Gap,  Warren  Co.,  N.  J.     No  returns  «*cured. 
ALLEHDE  HERMANOS.  SPAIN. 

At  Elizondo,  Navarra,  Spain.     Don  Pedro  Allende,  manager.     Are  ex- 
ploiting copper  deposits. 
ALLESANDRO    COPPER  MINING    CO.  NEW    MEXICO. 

Near  Redrock,  Grant  Co.,  N.  M.     Lucius  P.  Deming,  manager.     At  last 
accounts  had  18*  vein  at  depth  of  150',  assaying  40%  copper,  i^ith  gold  and 
silver  values. 
ALLOUEZ  MINING  CO.  MICmOAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office;  Allouez,  Mich. 
Organized  1859,  under  Michigan  laws ;  capitalization,  $2,50(VXX),  in  100,000 
shares,  par  $25  and  $19.16  paid  in.  New  issue  of  stock,  20,0(X)  8han*s, 
«as  divided  pro  rata  among  shareholders  of  record  June  1,  1901.  Last 
assessment,  $3  per  share,  levied  October,  1901.  Annual  meeting,  second 
Tih'sday  in  March.  H.  F.  Fay,  president;  W.  B.  Mosman,  secretary; 
<>o.  D.  .  Endicott,  treasun*r;  Jas.  Chynoweth,  superintendent ,  H.  F. 
Fay,  Godfrey  Morse,  John  C.  Watson,  Stephen  R.  Dow,  Walter  L.  Frost, 
H.  A.  Tucker,  W.  B.  Mosman,  Geo.  G.  Endicott  and  Jas.  Chynoweth, 
dinK'tors. 

Official  sworn  returns  to  the  state  of  Michigan,  as  of  dati.*  Jan.  1,  1902, 
disclose  the  following  figures: 

Amount  cash  paid  in  on  capital  st<x*k $1,8.50,097.00 

Entire  amount  invested  in  real  estate 23,303 .  57 

Amount  of  personal  estate 166,440.83 

No  debts  outstanding. 

Lands  consist  of  520-acre  tract,  on  which  mine  is  located;  120  acres 
bought  of  St.  Mar>''s  Canal  Mineral  Land  Co.,  in  1901,  giving  considerable 
addition  to  underlay  of  Kearsaigc  lode  owned  by  the  Allouez;  also  sundrv'^ 
undeveloped  lands  to  the  northward,  mostly  on  the  mineral  belt. 

The  mine  was  opened  in  1859,  on  the  Allouez  lode,  a  wide  conglomerate 
underlying  the  greenstone  that  Is  such  a  noticeable  rock  stratum  in  Keweenaw 
county.     Mining  was  not  begun  in  earnest  until  1869,  and  was  stopped  in 
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1877  with  the  treasury  exhausted.  The  mine  was  then  leased  to  Watoon  St 
Walls,  who  made  money  from  it,  after  paying  a  royalty  of  12  H%  on 
gross  production.  In  1880  the  company  resumed  control,  to  quit  once 
more,  financially  exhausted,  in  1885.  Watson  &  Walls  took  the  mine  again 
and  once  more  did  well ;  the  company  resumed  work  on  its  own  accodnt  for 
the  third  time,  and  again  lost  money  and  quit  work  in  1892.  Property  hai 
been  idle  some  years,  except  for  exploratory^  and  development  work  188S- 
1900,  when  a  shaft  was  sunk  1,200'  on  the  Osceola  lode,  and  neaiiy  4,00(K  of 
openings  secured  thereon.  Old  conglomerate  worldngs  were  unwatered  Jan- 
uary-July, 1902,  and  exploratory  work  resumed. 

The  AUouez  conglomerate  is  fully  30'  wide  in  many  places,  having  a  strike 
of  N.  39®  E.,  and  dip  of  38®.  Lode  averages  0.7%  to  1%  copper,  and  is  very 
refractory  under  the  stamps.  There  are  3  shafts  on  the  conglomerate, 
deepest  about  1,700'. 

Total  production  of  mine,  13,025  tons,  1,528  lbs.  refined  copper.    The 
mill  is  on  Hill's  Creek  and  has  3  stamps,  one  of  which  was  leased  to  the  Wol- 
verine until  completion  of  that  company's  new  mill  in  fall  of  1902. 
AL1£A  MINI1I6  CO.  MEXICO. 

Mine  office :  Carbo,  Sonora,  Mexico.  A.  Graves,  manager.  Is  develc^ing 
claims  carrying  values  in  copper,  gold  and  silver,  by  means  of  tunnels,  and 
ia  working  about  50  men. 
ALMADO  &  TERITO  CONS.  MIinNG  CO.  MEXICO. 

Mines  at  Alamos,  Sonora,  Mexico.    Don  Clemente  Ybarra,  manager. 
Values  mainly  gold  and  silver,  with  copper  as  by-product;  opened  by  tunnels 
and  equipped  with  a  30-stamp  mill;  steam  power;  about  125  men  employed; 
also  has  small  smelter. 
ALMERU  QUICKSILVER  ft  COPPER  CO.,  LTD.  SPAIN. 

Offices:  17,  Royal  Exchange  Sq.,  Glasgow,  Scotland.    W.  D.  Gillies, 
chairman;  W.  G.  Millar,  secretary.     Capital,  nominal,  £45,000,  in   150,000 
shares,    par  6s.   Property,  1,100  acres,  carr>'ing  quicksilver  and   copper, 
near  Berja,  Almeria,  Spain. 
ALTENS    KOBBERGRUBER.  NORWAY. 

At  Kaafjord,  Finmarken,  Norway.  Is  the  northernmost  copper 
mine  of  the  world,  being  situated  a  few  miles  from  the  North 
Cape,  in  70**  north  latitude.  Owned  by  Consul  Nils  Persson,  of  Hel- 
singborg,  Sweden.  Property  working.  Mine  opened  1847.  Otto  Witt, 
general  manager;  P.  W.  George,  mining  engineer;  E.  Walseth,  chemist; 
R.  Rusten  and  Gustaf  Swensson,  mining  captains.  Lands,  200  claims, 
all  patented,  with  area  about  500  acres,  also  a  2-acre  millsite  and  2,000  acres 
miscellaneous  lands,  in  the  Altens  district  of  Finmarken,  Norway,  showing 
about  30  fissure  veins  of  copper  and  iron  pyrites,  12  of  wMch  are  more  or  less 
developed,  these  averaging  10'  in  width  by  3,000'  in  length,  with  unknown 
depth,  and  carrying  sulphide  ores  of  rather  low  grade.  Underground  openings, 
about  12,000'.  Mine  is  300  miles  from  a  railroad  but  only  300  feet  from  the  sea. 
Equipment  includes  hoists,  air  and  diamond  drills,  electric  light,  etc., 
actuated  by  Pelton  wheel  taking  power  from  a  waterfall  of  1,000'.  Mine  has 
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Qtrator    of    lUU    tons  ditily  fapat'ity.     tonipany  will  conlinuf 
'vdoptfieDt  and  prospecting  work  during  19U3. 
ALVARADO  Mllf  E.  MEXICO. 

At  Promontories,  Sonora,  Mexico.  Don  Clemcnte  Ybarra,  owner;  Jesus 
M.  Quijado,  manager.  OjM'ned  by  shafts  and  tunnel;  st^ani  power;  hiui 
35-;5tamp  mill ;  employs  about  50  men.  Products  are  copper,  silver  and  lead. 
ALVERBSKI    &   SHAMBLUKGSKI   WORKS.  RUSSIA. 

A.    A.    Broil,  owner,  Tiflb,  Russia.     Mines  are  in  the  (*nucaaii»,  govem- 
inrnt  of  'Hfiis,  Russia,     Output  of  nifined  eoppt-r  in  1899  wfis  4,490  pooda, 
these  being  latest  figun^s  obtainable. 
AMADOR  COPPER'GOLB  MnrHfG  ft  MILLIRG  CO.  MOHTAirA. 

Officer:  54)7-172  Washington  St., Chicago,  111.,  and  Wallace,  Idaho.  Mine 
.office,  Iron  Moun tain,  Missoul  a  Co . ,  Mo  n t .  M a j ,  W .  W ,  Wo<xls,  presi  dent;  Jas. 
Sovereign,  vice-president;  John  B.  Taylor,  tn*Bsur«T;  D.  E.  MacKinnon, 
WtciethJcy  and  manager.  Property,  7  quartz  claims  and  1  placer  claim, 
ar^a  160  acres,  carrjung  gold,  copper  and  silver  ores.  Has  air  conipreasor, 
hoists,  engines,  pumps,  etc.,  operated  by  water  power,  with  auxiliary  steam 
plant  for  emergencies.  Organized  1899,  under  laws  of  Idaho,  with  eapitali- 
9t$M>n  $2,000,000,  shares  $1  par.  At^nual  meetings,  first  Moivday  in  January. 
Eos  160^  shaft  and  about  1,(KX)'  of  undei^round  openings.  Has  sawTiiill  with 
daily  capacity  20,000',  Property  considertd  promising, 
AMALGAMATED    COPPER    CO.  MOIfTAIIA. 

Office  :52  Broadway,  New  York.  Mine  ofTice :  Butte,  Silver  Bow  Co.,  Mont. 
Organised  April  27,  1899,  und«?r  laws  of  New  Jersey,  with  capitalisation 
f75,(J0O,0O0,  which  was  incn^ased  in  1901  to  1155,000,000,  shares  1 1 OO  par, 
Henry  H.  Rogers,  president;  Wm.  G,  Ropkefelier,  secretory  and  treasurer. 
Directors  are  Henrj^  H.  Rogers,  Wm.  G.  Rockefeller,  Albert  C,  Burrage,  Wm, 
Rockefeller,  Fred  P.  Olcott,  Jas.  Stillman,  Anson  R,  Flower  and  Robert  Ba* 
con.  National  City  Bank,  New*  York,  transfer  agent.  Annual  meeting,  first 
Monday  in  June. 

The  i\ma!gamated  is  not  a  mining  company,  as  it  avms  no  mines,  but  is  a 
aecurities-holding  corporation,  its  assets  consisting  of  stcM^kin  sundry  subsidiary 
impanies.  The  following*named  copper  mining  companies  are  o wtied  outright 
the  Amalgamated,  with  the  exception  of  the  few  founders*  shares  required 
to  be  in  the  names  of  directors:  Washoe  Copp<^r  Co.,  of  Butte;  Colorado 
Smelting  &  Mining  Co.,  of  Butte;  Big  Black  foot  Milling  Co.,  of  Bonner,  « 
Mont.,  and  Diamond  Coal  &  Coke  Co.,  of  Diamond^^lle,  Wyo.  The  Amal-  ■ 
gamated  also  owns  controlling  interests  in  tlie  stock  of  the  following-named 
companies ;  Boston  &  Montana  Cons.  Mining  Co, ;  Parrot  Silver  A  Copper  Co, ; 
Butte  A  Boston  Cons.  Mining  Co.^  and  .\naconda  Copper  Mining  Co.,  all  of 
Butte,  Mont,  There  is  a  large  independent  inten-.st  in  the  Anaconda,  the 
Amalgamated  owTiing  probably  about  a  75%  stock  interest.  The  Amalga- 
mated also  owns  the  Hennesy  Mercantile  Co.,  operating  large  department 
stores  at  Butte  and  Anaconda,  Mont.,  and,  through  the  Anaconda  Co.,  con- 
trols the  Butte,  Anaconda  A  Paeifio  R,  R.  The  Amalgamated  also  owtis  a 
controlling  interest  in  the  United  Metals  Selling  Co.,  and  is  credited  by  rumor 
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with  having  a  greater  or  less  interest  in  the  Santa  Rita  Copper  Co.,  and  other 
copper  mining  companies,  i*egarding  which  no  information  is  given  out  by  the 
officials. 

The  reports  given  shareholders  by  the  Amalgamated  are  very  incom- 
plete, and  to  all  practical  intents  the  company  is  managed  as  a  doee  corpor- 
ation, although  it  has  thousands  of  shareholders. 

The  company  began  the  payment  of  regular  quarterly  dividends  of  1  yi% 
on  ita  organization  in  1899;  these  regular  dividends  were  supplemented  by 
extra  dividends  of  yi%  quarterly  until  October,  1901,  when  the  extra  divi- 
dends were  dropped.  The  quarterly  dividend  was  reduced  to  1%  in  Janu- 
ary, 1902,  and  to  H%  in  May,  1902,  making  present  dividend  returns  at  the 
rate  of  2%  per  annum  on  par  value. 

The  generally  understood  purpose  of  the  formation  of  theAmalgamated 
Copper  Co.  was  to  secure  control  of  the  copper  industr>'  of  at  least  the  United 
States  and  possibly  of  the  globe,  through  the  acquisition  of  the  leading  mines. 
It  has  been  found  impossible  to  carr>-  through  this  program,  and  while  the 
Amalgamated  Copper  Co.  remains  the  laigest  single  interest  in  the  copper 
trade,  it  is  by  no  means  the  dominant  factor  in  the  copper  industry  of  the 
world,  or  even  of  the  United  States.  It  is  well  known  that  the  Amalgamated 
maintained  an  artificially  high  level  of  prices  during  nearly  the  entire 
year  of  1901,  and  this  policy  was  followed  by  results  disastrous  to  the  Amal- 
gamated and  to  all  other  copper  producing  interests.  While  the  Amalga- 
mated is  a  ver>'  important  factor  in  the  copper  trade,  it  is  by  no  means  possi- 
ble for  the  company  to  permanently  control  the  price  or  production  of  the 
metal,  and  it  b  impossible  to  see  how  the  company  will  be  able  to  secure 
control  of  the  American  copper  industry',  although  it  has  the  services  of  men 
of  great  financial  strength  and  ability.  It  is  questionable  whether  the  se- 
cretive policy  of  the  company  operates  to  the  best  interests  of  the  sharehdd- 
ers,  but  inasmuch  as  a  vast  majority  of  the  shareholders  are  interested  spec- 
ulatively rather  than  for  investment,  it  does  not  seem  that  any  particular 
amount  of  sympathy  should  be  wasted  upon  them  for  the  fidlure  of  the  Amal- 
gamated Copper  Co.  to  earn  the  8%  dividends  that  were  so  freely  predicted 
at  the  time  of  the  company's  organization. 
AMALGAMATED  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  66  Broadway,  New  York.  Mine  postofficc,  Huron,  Yavapai 
Co.,  Ariz.  Organized  under  laws  of  Arizona,  with  capitalization  $2,000,000, 
shares  $1  par.  A.  J.  Brocket t,  president;  Geo.  F.  Jacoby,  vice-president; 
Frederick  F.  Lacey,  secretary ;  Chas.  L.  Andrews,  treasurer.  Directors  are 
preceding  officers  and  Andrew  L.  Bush,  Ir>'ing  H.  Griswold  and  Alfred  8. 
Amer.  Annual  meeting,  third  Tuesday  in  January.  Property  was  promoted 
by  Douglass,  Lacey  &  Co.,  of  New  York.  Company  has  ignored  all  requests 
for  detailed  information. 
AMERICA-BRITAinfU  MIiniVG  CO.  WASHINGTON. 

Prospecting  near  Baring,  King  Co.,  Washington,  with  C.  Campbell 
superintendent,  at  last  accounts. 
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AMERICAIC  COnSOUDATED  COPPER  CO.  HEW  MEXICa 

Office :  44  E.  Broad  St.,  Columbus,  Ohio.  Mine  office :  Santa  Fe,  N.  M.  Em- 
ploys about  50  men.     Oiganised  1901,  under  laws  of  New  Mexico,  with  caphal- 
iution  I5,0(X),000,  shares  $1  par,  non-assessable.    Adelbert  R.  Gibson,  presi- 
dent and  general  manager;  D.  A.  Walker,  vice-president  and  treasurer;  Wm. 
Z.  McDonald,  secretary-.     Directors  are  preceding  officers,  Walter  S.  Douglas 
aod  J.  A.  Jones.     W\  B.  Randall,  superintendent.     Lands,  32  claims,  4  pat- 
ented, area  646  acres,  in  Santa  Fe,  Lincoln,  Socorro  and  Grant  counties, 
N.  M.    Properties  show  8  fissure  veins,  of  which  3  are  being  developed,  these 
ranging  from  4'  to  70'  in  width,  with  an  extreme  length,  as  opened,  of  4,100^, 
gi\'ing  estimated  average  values  of  12%  copper,  $14  gold  and  6^  <>*•  «lver 
per  ton.    Ores,  principally  oxide  and  sulphide,  ^ith  limited  amount  of  car- 
bonate.   Has  11  shafts  from  40^  to  lOO'  deep,  with  3,000',  of  underground 
openings  and  about  50,000  tons  of  ore  blocked  out  for  stoping.     Ek^uipment 
includes  steam  hoists,  crushers,  concentrating  machiner>',  pumps  and  en- 
gines.    Concentrator  has  daily  capacity  of  50  tons.     &fine  is  2  miles  from 
the  Santa  Fe  and  Southern  Pacific  railroads.     Company  contemplates  devel- 
opment by  sinking,  drifting  and  stoping  in  1903 ;  is  also  giving  consideration 
to  new  plant,  but  has  not  yet  decided  on  process  to  be  used ;  ^ill  also  con- 
sider erection  of  new  mill  and  smelter  in  1903.     Production  for  1902  not  given. 
Dividends  paid  quarterly,  giving  annual  returns  of  4^%  on  par  value  of  stock, 
which  has  cost  holders  20  to  60  cents  per  share. 

AMERICAN  COPPER  CO.  WYOIOHG. 

Office:  Williamsport,  Pa.     Property,  in  Douglas  Creek  district  of  Albany 
Co.,  Wyo.,  in  vicinity  of  Rambler  mine.     No  returns  secured. 
AMERICAN  COPPER  MINING  CO. 

Office:  4  Campau  Bldg.,  Detroit,  Mich.  John  Baker,  president  and 
general  manager.  Location  of  property  unknown  and  no  returns  secured  in 
response  to  repeated  requests. 

AMERICAN  COPPER  MINING  CO.  NEW  JERSEY. 

Office:  20  Broad  st..  New  York.  Mine  office:  Somer>'ille,  Somerset  Co., 
N.  J.  Employs  15  to  30  men.  Oiganized  1883,  under  laws  of  New  York,  with  cap- 
italization $500,000,  shares  $1  par,  non-assessable.  Josiah  C.  Reiff,  president-; 
W.  S.  Chapman,  secretar>' ;  C.  H.  Burke,  treasurer;  Josiah  Bond,  general  man- 
ager; John  T.  Downey,  mining  captain.  Total  area  of  mineral  Isuids  about 
900  acres,  mill  site  50  acres,  other  lands  about  100  acres,  in  Bridge  water 
Township,  Somerset  Co.,  N.  J.  Ore  deposits  are  in  blanket  veins  with  aver- 
age thickness  of  2f  and  length  of  3}^  miles.  Estimated  minimum  average 
of  ore,  2%  to  2  J^%  copper,  with  small  gold  and  silver  values.  Vein  lies  be- 
tween trap  and  shale;  upper  portion  shows  carbonate  and  oxide  ores;  lower 
part  gives  native  copper,  occurring  in  chunks  weighing  up  to  5  or  6  lbs.  For- 
mation and  character  of  vein  boar  a  considerable  resemblance  to  the  Kewee- 
nawan  rocks  of  Lake  Superior.  Mine  has  adit  or  slope  at  dip  of  lO'',  1,252^ 
long,  from  which  34  drifts,  aggregating  2,000^,  have  been  run.  Has  steam 
equipment,  Rand  air  compressor  and  driUs,  Lidgcrwood  hoists  and  tramway 
and  necessary  mine  buildings.    Concentrator,  of  50  tons  dauy  capacity,  has 
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Allis  mill,  crusher,  drier,  two  sets  of  rolls,  screens  and  two  Wilfley  tables. 
Product  is  sold  as  concentrates  to  nearby  smelters.  For  1903  adit  will  be 
continued,  this  having  shown  improvement  at  depth,  in  native  copper  values. 
AMERICAN  COPPER  MIlfllfG  &  EXTRACTION  CO. 

Office:   Denver,  Colo.     Ck)mpany  owns  Gardner  leaching  prooeas,  l^ 
which  it  b  claimed  that  copper  values  can  be  leached  from  low-grade  ores 
in  an  hour  or  so.     Cannot  be  learned  that  process  is  yet  in  practical  use. 
AMERICAN  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  401  Henne  Blk.,  Los  Angeles,  Cal.  Mine  office:  Wickenbuig, 
Yavapai  Co.,  Ariz.  Property  shows  good  copper-gold  values.  Was  enlaig- 
ing  mill  to  10  stamps  at  close  of  year,  and  has  pumping  plant  with  capaci- 
ty of  3,000  gallons  per  minute.  Capitalized  at  $1,000,000,  shares  $1  par,  non- 
assessable. Area  of  lands,  about  100  acres.  Ore  body  opened  on  Fitzhiigfa 
Lee  claims.  Property  and  management  well  spoken  of,  but  company  ignores 
requests  for  returns. 
AMERICAN  GOLD  ft  COPPER  MINING  CO.  WYOMING. 

Office:    79   Dearborn   St.,   Chicago,   111.     Mine   office:  Laramie,    Wyo. 
A.   L.    Stone,  president;   F.   J.  Wyatt,  secretary;   Louis  Miller,   manager. 
Has  14  claims,  about  30  miles  from  Laramie. 
AMY  C.  MINE.  COLORADO. 

At  Idaho  Springs,  Clear  Creek  Co.,  Colo.     John  Owen,  owner;  Geo. 
Mey,    superintendent;     Has    gold-silver-lead-copper  ores;    equipped   with 
steam  plant;  worked  30  men  at  last  accounts. 
AMYGDALOID  MINE.  MICHIGAN. 

In  Keweenaw  county,  Mich. ;  owned  by  J.  F.  Carey,  Escanaba,  Mich., 
and  E.  L.  Wright,  Hancock,  Mich.     Idle  since  1874;  total  production,  770 
tons,  180  lbs.  fine  copper.     Area,  2,240  acres.     Six  shafts  and  seven  levels 
opened. 
ANACONDA  COPPER  MINING  CO.  MONTANA. 

Office :  52  Broadway,  New  York,  N.  Y.  Mine  office :  Butte,  Silver  BowCo., 
Mont.  This  is  the  largest  copper  producer  of  the  world,  and  employs,  directly 
and  indirectly,  about  5,000  men,  under  normal  circumstances.  Organized  June 
18, 1895,  under  laws  of  Montana,  with  capitalization  of  $30,000,000,  shares  $25 
par.  National  City  Bank  of  New  York,  transfer  agent.  Wm.  Scallon,  pred- 
dent;  Henry  H.  Rogers,  vice-president;  Wni.  G.  Rockefeller,  treasurer;  y^.  H. 
Dudley,  secretftry;  John  Gillies,  superintondent ;  F.  I.  Cams,  acting  superin- 
tendent; D.  W.  Brunton,  consulting  engineer;  Geo.  D.  Case,  smelter  superin- 
tendent; C.  H.  Repath,  chief  constructing  engineer;  R.  G.  Collins,  assistant 
constructing  engineer.  Directors  are  W.  \j.  Bull,  A.  ('.  Burrage,  H.  H.  Rog- 
ers, Wm.  G.  Rockefeller,  E.  C.  Bogert  and  Wm.  Scallon.  Annual  meeting«in 
May.  Stock  is  listed  on  the  New  York,  Boston  and  London  stock  exchanges. 
Dividend  coupons  payable  in  England  by  the  Ix)ndon  Joint  Stock  Exchange 
Bank,  Ltd.,  with  warrants  to  bearer  issued  in  denominations  of  5,  20  and  50 
shares. 

Operations  for  the  three  preceding  fiscal  years  ending  June  1  are 'com- 
pared as  follows: 
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1900.  1901. 

Gross  yield  per  ton S             13.13  S            14.20  S             IOjM 

Cost  of  mining  per  ton 4.38  3.97  XJO 

Total  mining  cost 6.228.655.00  5.069.071.00  3.74U12iK> 

Cost  transportation  per  ton.                     .21  .15  .15 

Total  cost  of  transportation .         300.031  .UU  191.534.00  147 

Cost  reduction  per  ton 3.77  4.14 

Total  cost  reduction 5.345.145.00  5.2S3.720.00  3.»7.mj00 

Paid  for  labor 5,87S.851.00  5.572.392.00  XS60.73ijOO 

Paid  for  machiner>' 5.703.949.00  4.7S5.399.00  3.148,;\>S00 

( est  of  marketing 1,481.780.00  2,i»7.415.«)  Z0S2.1*J6  00 

Gro«  proceeds 18,730,131.00  18,128,558.00  10.496.96X00 

Recapitulation. 

( 08t  of  mining 6,228,655.00  5.069.071X0  3.742^12jOO 

Freight  on  ore 300,031.00  191,5^4.00  147.743il0 

Cost  of  reduction 5,345,145.00  5,288.720.00  3^7,132.00 

Selling  and  marketing 1,481,780.00  2.007.415.00  2.052.105^0 

Total  expenditures 13,355,611.00  12,556.740.00  9.a09,342a> 

Net  proceeds 5,374,520.00  5,571.818.00  1.289,611^0 

Tods  of  ore  treated 1,421,500X)0  1.276.890.00  9»,958i» 

The  Anaconda  was  opened,  circa  1880.  by  J.  B.  Haggin,  the  late  Marcoi 
Daly  and  Senator  Hearst,  as  a  silver  nune.  .\t  slight  depth  the  pereent^e 
of  silver  decreased  and  was  replaced  by  high-grade  copper  oies,  principally 
chalcocite  and  bomite. 

The  copper  property  of  the  Anaconda  is  located  at  Butte,  Mont.,  and 
includes  the  following  mines:  Anaconda,  Never  Sweat,  St.  Lawrence,  High 
Ore,  Green  Mountain,  Diamond,  Bell,  Modoc,  Wake-up-Jim  and  othen. 

Of  the  various  mines  of  the  company,  the  .\naconda  proper  enq^loya 
600  to  1,000  men.  The  three-compartment  nudn  shaft  is  down  to  abovt 
2,000^  and  mine  is  timbered  with  lOxlO'  square  sets.  The  mine  has  good  ven- 
tilation and  about  30  exits,  having  underground  conn^tion  on  the  west 
with  the  Never  Sweat,  on  the  south  with  the  Bell  and  on  the  east  with  the  St. 
Lawrence. 

The  St.  Lawrence  mine  emplov's  about  700  men  when  fully  worked. 
Fire  has  been  burning  in  this  mine  since  1890  and  despite  every  preventive 
measure  that  can  be  taken  is  still  unextinguished.  The  water  from  this 
and  other  portions  of  the  mine  yields  up  the  greater  part  of  its  copper 
values  by  leaching  over  scrap  iron.  A  certain  amount  of  concentration  is 
secured  underground  in  concrete  sumps.  The  water  originally  carries  9  to 
13  pounds  of  copper  per  ton,  and  on  reaching  surface  carries  2  to  4  pounds. 
The  High  Ore  employs  normally  200  to  300  men. 
The  main  shaft  of  the  Diamond  is  about  one-half  mile  in  depth  and  thii 
property  employs  some  300  men. 

The  Green  Mountain  works  about  200  men.    The  Bell  employs  400  to 
500  men  when  fully  worked.    The  Mountain  Consolidated  employs  500  to 
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GOO  men.  The  Buffalo  employs  a  comparatively  small  force.  The  Modoc 
is  a  very  low-grade  proposition,  but  has  millions  of  tons  of  ore  running  1% 
to  1  )^%  copper,  which  may  be  made  valuable  at  some  future  time  by  a  leach- 
ing process.  The  Never  Sweat  employs  about  500  men,  and  the  principal 
shaft  is  more  than  2,000'  deep. 

The  city  of  Butte  takes  its  name  from  a  prominent  hill  near  by,  this  being 
a  cone-shaped  buttc  of  rhyolite.  The  country  rock  is  basic  and  is  known  as 
the  Butte  granite,  this  being  the  rock-wall  of  the  fissure  veins  carrying  copper 
and  silver  ores.  There  is  also  an  intrusive  acid  rock,  called  the  Bluebird 
granite.  A  quartz  porphyry  is  the  tlurd  rock  of  the  series,  in  point  of  age, 
after  which  came  the  formation  of  fissures,  the  gangue  rock  being  quartsite 
with  decomposed  country  rock.  A  later  eruption  of  rhyolite  threw  up  the 
big  butte  to  the  west  of  the  town.  The  richer  ores  of  copper,  found  in  the 
upper  levels  of  the  mine^,  include  chalcocite,  bomite,  etc.,  these  occasionally 
occurring  below  the  water  level.  The  oxides  and  carbonates  frequently 
found  near  surface  in  mines  of  copper  ore  arc  riot  frequent  in  the  Butte  camp, 
the  nature  of  the  granitic  country-  rock  being  unfavorable  to  the  occurrence 
of  such  ores,  which  are  most  common  in  limestone  formations.  Like  the 
veins  in  all  other  known  mining  fields,  the  ores  of  the  Butte  district  grow  leaner 
with  depth,  but  the  veins  are  of  great  persistence  and  strength  at  the  greatest 
depths  yet  reached,  and  afford  disseminated  ores  running  3%  to  6%  copper, 
in  such  vast  quantities  that  an  estimate  would  be  the  merest  guess  work. 

The  figures  of  recent  years  show  a  steady  decline  in  the  percentage  of 
copper  secured  from  rock  smelted,  due  partly  to  the  lessening  values  at 
greater  depths  and  partly  to  improvements  in  equipment  and  practice  that 
render  it  possible  to  smelt  lower-grade  ores  at  a  profit.  The  mine  still  has 
many  stopes  of  high-grade  ore,  though  its  percentage  can  never  again  become 
as  high  as  in  the  past.  The  average  of  ore  produced  and  treated  by  the  Ana- 
conda is  between  3%  and  5%  at  the  present  time.  The  mine  has  been  pretty 
thoroughly  worked  out  to  a  depth  of  about  a  quarter  mile,  although  the  openings 
are  of  such  great  extent  that  what  would  be  immense  ore  bodies  for  smaller 
properties  remain  unstoped  in  the  upper  levels. 

In  addition  to  its  developed  lands  the  Anaconda  company  has  large 
tracts  of  timber  lands  and  sundry  mining  clidms  that,  while  not  recognised 
as  within  the  limits  of  the  Butte  camp  at  present,  may  become  valuable  in 
the  future. 

A  new  system  of  drainage  is  nearing  completion,  the  various  mines  being 
imwatered  through  the  High  Ore  shaft,  neariy  a  half  mile  in  depth.  This 
has  powerful  pumps,  three  of  which  are  located  on  the  1,000'  level,  2  on  the 
1,600'  level  and  2  on  the  2,300'  level.  The  water  of  the  various  mines 
forked  from  this  shaft  will  go  to  a  big  precipitating  plant  in  the  gulch  back 
of  Meader\'ille.  The  pumping  capacity  of  this  plant  is  equal  to  raising 
4,000  gallons  of  water  per  minute  from  a  depth  of  one-half  mile. 

Very  extensive  use  is  made  of  electric  power.  A  generating  plant  is 
located  at  Canyon  Ferry,  70  miles  distant,  and  the  current  is  wired  to  the 
mine,  having  a  primary-  voltage  of  50,000,  which  is  reduced  to  2,000  at  the 
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transfonner  sUtion,  juat  ootatfe  ci  Bnie.  T^  p^yvcr  it  liiiirwiM  i»  tar 
various  shafts  and  biiiktinpi  from  a  mam  itaxicm  as  ikt  Neiv  f^tac,  TW 
principal  dvnamo  at  the  s«atkm  is  of  90O  h.  p^  boe^  ikt  kqpeflE  b.  lar  vv44^ 
this  driving  alarge  du{4ez  air  compmwjr.  A  ^r?f  pJnf  dr^kno ^:rr«B.  bv 
the  Canyon  City  current  farnisfaes  the  mcicive  po«»r  ior  a  fc<sec  e^aess  pB- 
erator  that  actuates  an  extenaine  umlei^uBad  Kn-'-ae"  pbos  joHB  auOM 
to  replace  compressed  air.  A  MWiaiV  isfii  orsmber  of  e&ecoie  ] 
used  underground,  being  empkn-ed  vbefener 
minor  motors  at  the  variooB  boikfii^  of  the 
trically,  using  a  440-volt  cunent. 

Although  the  title  to  the  big  rednetiQA  piac?  sc^fidi  ss.  i^  xaoBe  di  tm 
Washoe  company,  it  is  hereinafcer  dtjugjgd  as  ■■ilf  a'  ft  jsc:^  z.  ^m 
artide  on  the  Anaconda  for  the  reason  that  n  Tz«ass  Tur-rrj 
ores  and  is  coomionly  known  ss  the  Aaagcoda  irariter.  Tkos  zi:i 
plant,  which  has  no  peer  in  the  wofid.  ouupin  a  wc^  of  9%  aena  ^a.  Wiattae 
Heights,  in  the  ontskirta  of  the  city  of  Anacobdi.  Ibe  mst^s^s  is  issrij-^rw^ 
miles  by  railroad  from  the  mines  as  Butte,  azid  wis  piseaed  bj  Fnu  ] 
and  built  and  equipped  witli  the  able  asBBSa&ee  U  MesBs.  fUptek  sad  C^ 
A.  G.  Gulberg,  chief  drau^btsman,  and  the  lace  W=^  F.  E^iaa.  TVe  pi 
began  operations  in  January  1902.  and  despce  ;  ■■■if  i  ■ '  rrTcrt  tase  k  ' 
a  failure  has  proTen  a  great  soecess.  Tlie  mazxMEa  €  M^mt  nji  of  tae  pi 
is  neariy  or  quite  6,000  tons  daflr. 

The  monstrous  siae  of  this  redactkm  fHrr,  m  i 
quired  in  its  coostruction,  this  inefaHfing  2OjQ0O  toes  of  I 
cubic  yards  of  ezcavatkio,  SOflOO  cnbie  jsnls  of  BBsaoBTy.  2SJKf^j^H  Satt 
of  lumber,  and  1,000  cariosds  of  bfiek.  T^  pisss 
under  the  hesdinpi  of  its  vaiioos  depsifs 
plant,  sampling  mill,  rosrteii,  Rrvcfbesasorr  and  baiai  firascesL  eaarv*xisr 
plant,  briquetting  department  and  por^sr  pkaaSL 

The  conoer^^rmtor  eoren  7  acres  and  is  bok  of  i 
tions.  It  consista  of  two  parts,  eadi  mtlW,  wish  a  p^v^r  sthk  i 
and  coimecting.  Each  part  fomains  fosr  coospiete  sk-ckcs.  zrm^  h  ass- 
tions  in  alL  A  descriptkn  of  oae  section  grres  a  desrraprir.o.  dt  'jtt  •aamt 
concentrating  plant,  wfaai  mohipiifd  by  eight.  £ac&  se^iockl  iss 'Me  3tiJ^ 
Blake  crusher,  reducing  ofe  to  3^  aae.  The  ore  thes.  ^t\wf%  'j^^  rv^  seas 
of  trommels  for  sinng  sad  the  oveniae  aaseral  pxs  'Jurvacr  rw<,  ialST 
crushers,  which  reduce  it  to  \\f  mmt.  Two  belt  eae^nc-xs  iiuk  'Ja^  ma»usaai. 
on  the  main  sizing  floor  to  a  series  of  iwistiflis  ficr  ensast  kiaup  T^  ^/V9- 
size  goes  to  coarse  p9»  wUdi  pmdaut  cmsat  vmumlllmc^  'jtx  \att  uamL 
furnaces.  The  waste  fruoi  the  coane  ji^  0oes  to  tw«  asu  <^  \StL^  T-jBm  im 
crushing  and  is  thence  derated  and  RJiQBBd  la  tkt  /^Qpsg  ^»ysc"riif 
all  undersiae  material  from  tlie  crvAer  deparaBess  is  u^.trni  icSr-xcsEiirafT. 
'Each  jigging  department  has  3S  dodble  Eras  jb0,  ses  is  'iiOK  'if,nvJ0:  stnv 
with  Evans  hydranfic  dasBfiefs,  Budaag  thaae  aaes  di  enaoofixic.^  wiara  ^ 
to  the  storage  liinn.  aiifli  the  aaililtinri  e»  to  the  iiadrgrif  d»fsr:rRi»aK  vib»i 
has  two  sets  of    15x40^  vaOs,  cnMhssg  za&ft?ial  '^  ik^MC.    l'^  -i^    Mat 
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eoini?  by  belt  elevators  to  four  sets  of  trommels^  from  which  the  ondefibe 
goes  automaticaUv  to  four  hydraulic  clasifiers,  which  feed  18  doubfe  Evaoa 
ji^  set  in  a  triple  row.  The  process  is  the  same  as  in  the  jigging  department 
and  the  concentrates  from  the  middlings  departinent  ane  tiuxed  with  the 
foneentrates  from  the  jigging  department  and  go  thence  to  the  storage  bizia. 
The  middlings  an?  roUected  m  Lauodeis  and  taken  by  elev^tois  to  the  re- 
grinding  department,  which  has  four  B'  Huntington  milb,  IS  double  Evans 
jigs  and  4  hydraulic  claseifiers.  The  Huntington  mills  are  fed  from  V-shaped 
tanks,  the  ground  material  pasatng  through  1^*  scieens  and  to  hy- 
draulic claasifiefSY  thence  to  the  jigs,  both  concentrates  and  tailings  being  car- 
ried by  water  in  launders  and  elevators.  The  slime  departmejit  has  33 
WttAey  tables,  fed  from  the  bottom  of  V-shaped  t&nks,  sod  eoncentraies  from 
this  departmexit  are  taken  to  the  storage  bins,  these  being  24'  wide^  70^  high 
and  65(K  lockg;  in  two  sets  of  upper  and  lower  bins. 

The  sampling  mills  are  of  brick  and  wood^  i2x&y  ami  5  stories  bigh^  in 
two  double  sections  with  a  daily  capacity  of  GCX)  tons  each.  These  sre 
equipped  with  Brunton  samplers  giving  a  final  sampling  of  3.2  pounds  from 
each  ton  of  ore. 

The  roast *mg  department  is  of  steel,  on  stone  foundations,  98x320',  with 
a  height  of  50'  from  the  ground  floor  to  the  calcining  floor.  This  building 
contains  48  MscDougal  fumaoesv  each  28^  high  with  six  roasting  hearths  and 
three  platforms,  the  hopper  above  takiiig  concentrates  from  hopper-cars. 
The  hoppers  have  automatic  feeds  and  each  roaster  has  a  daily  capacity  of 
about  40  tons.  No  fuel  is  required  except  for  the  preliminajii'  beating,  the 
sidphur  furnishing  all  beat  required  after  the  charge  is  thoroughly  ignited. 
Each  furnace  has  an  automatic  discharge  into  two  storage  hoppers,  these 
keeping  calcined  ores  hot  until  taken  to  the  reverbejatory  funuMie.  The 
building  has  sheet-iron  flues  that  take  the  fumes  into  a  dust  chamber  40x300' 
and  40^  high,  this  having  concrete  iimer  waUs  and  a  floor  of  steel  hoppers. 
The  smokestack  of  the  dust  chamber  is  self-sustaining  and  brick-lined,  24' 
in  diameter  and  230^  high.  Hie  power  house  of  the  concentrator  plant  is 
138x150',  standing  between  and  connecting  the  two  halves  of  the  conoentralor 
building  proper.    The  power  house  is  of  steel  with  brick  walls  and  has 

15-lon  traveling  cranes  of  44'  apan  and  contains  a  1.500-h.  p.  

engine  and  two  tiipJe  expanston  2,000-h.  p.  Nordbeig  engines,  the  latter 
using  rope  trananwHton.  The  boiler  room  contains  ten  300-h.  p.  Stirling 
wa(ter4ube  boilers.  The  electric  machineiy  eonsisls  of  two  700-kilowatt 
^^»ha0e  Westinghouse  genemloca;  one  50D-kik>walt  generator  and  three 
12S^aic  light  generators,  the  latter  furnishing  light  for  the  city  of  Anaconda 
•8  well  as  for  the  plant. 

The  reverberator^'  funiace  buik&ig  is  of  steel,  184x519'  and  cont^ns 
14  funiaces,  emth  24x54',  set  tn  two  rows.  Each  furnace  has  five  charging 
hogpen  and  one  coal  hopper,  fed  from  hopper  cars,  the  feeding  of  both  fuel 
aad  calrinrd  on>  being  strictly  automatic.  Each  furnace  has  a  daily  capacity 
of  120  tons.  The  matte  i$  drawn  off  into  2(Moo  ladle  cam  and  taken  to  the 
eottvener  department.    The  slag  is  skimmed  into  boxes  overflowinig  Into 
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mnning  water  and  the  granulated  dag  is  washed  through  launders  to  the 
slag  dump.  The  smoke  and  fumes  from  the  reverberatories  are  taken  through 
underground  flues,  one  for  each  row  of  furnaces,  to  a  self-supporting  briclr 
lined  steel  stack,  24'  in  diameter  and  230'  in  height. 

llie  blast  furnace  department  is  a  steel  building  82x20(K  and  three  ^ftories 
high,  the  first  floor  carr>'ing  the  railroad  tracks,  while  the  second  ston*  is  the 
main  operating  floor  and  the  third  is  the  chaiging  floor.  Tliis  department  has 
five  furnaces,  each  56x1  SCT  and  40'  high,  with  a  daily  capacity  of  400  tons 
for  each  furnace.  Cupolas  arc  made  of  cast-iron  plates  bolted,  uith  12 
special  water-jackets  hung  from  steel  beams,  each  furnace  having  32  five- 
inch  tuyeres.  The  changing  floor  has  railroad  tracks,  the  hopper  cars  being 
brought  in  by  compressed  air  locomotives.  The  tracks  run  on  each  side  of 
the  furnaces,  the  cars  being  side-dumping;  the  charging  doors  of  the  furnace 
extend  fuU  length  and  are  opened  and  closed  by  compressc^d  air  pistons  and 
charges  fed  automatically.  In  front  of  each  furnace  is  a  16'  settler,  receiving 
a  continuous  flow  of  molten  matte  and  slag,  the  matte  being  drai^n  from 
the  bottom  into  20-ton  ladle  cars  and  taken  to  the  converters.  The  slag 
overflows  into  sluices  and  after  granulation  by  water  is  washed  to  the  slag 
dump.  Overhead  sheet-iron  flues  carry  all  fumes  and  smoke  into  a  dust 
chamber  which  is  an  exact  duplicate  of  that  described  in  the  calcining  de' 
partment. 

T^  converter  building  is  of  steel,  137x416'  in  size,  and  has  two  60-ton 
electric  traveling  cranes  with  60'  span  for  handling  converters  and  ladles: 
also  two  smaller  electric  traveling  cranes  for  convenience  in  repairs  needed 
in  the  converting  and  casting  departments.  There  are  two  reverberatorv' 
storage  furnaces  for  the  receipt  of  matte  from  the  blast  furnaces,  thev*,  of 
course,  being  available  for  use  in  smelting,  if  desired.  There  are  8  stands  of 
converters,  each  converter  being  8'  in  diameter  and  13^  long  with  eighteen 
1  ^  tuyeres  and  ball-closing  valves.  There  are  tilting  devices  for  handling 
the  converters  in  stands  and  cranes  for  handling  them  when  out  of  stands. 
The  converters  blow  off  into  hoods  with  flues  leading  to  a  dust  chamber  simi- 
lar to  those  already  described.  When  the  charge  is  bloiKH  the  product  is 
turned  into  ladles  which  are  transferred  by  the  cranes  and  poured  into 
the  casting  furnaces,  which  are  three  in  number,  each  of  75  tons  capacity. 
From  these  the  metal  is  drawn  off  and  cast  into  pigs,  or  anodes  for  electro- 
lytic refining.  The  moulds  are  on  traveling  carriages  actuated  by  hydraulic 
power,  and  the  pigs  go  automatically  to  a  water-cooling  tank  while  the  slae 
goes  to  a  casting  machine  and  is  made  into  slag  brick.  The  converter  de- 
partment is  supplied  with  a  full  outfit  of  marhinery,  largely  automatic,  for 
making  linings  for  the  converters,  and  these  linings  are  tamped  into  plar> 
by  ingenious  machinery  especially  de\ised  for  the  purpose. 

The  power  house  of  the  smelting  department  is  of  steel  and  brick.  Hyx^!ff 
in  sise,  and  is  supplied  with  a  15-ion  electric  travding  craiv^  having  a  -VX/ 
reach.  The  boiler  house  has  eighteen  aOQ-h.  p.  Stirling  boiler«.  TVr^  i^ 
a  Nordberg  triple  expansion  engiDe  with  capacity  to  compress  2ri.r^j0  ry]^,\t 
feet  of  free  air  per  minute  to  a  pressure  of  13  lbs.  per  w|uare  inch.    Tfa^r^ 
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are  four  NordbeTf  compoond  endues  costnecied  diiipctty  to  Connellfiville 
Uoweri,  bavini:  a  cjiparit j  of  30,000  cubic  feet  of  free  air  per  mtnule,  delivered 
to  the  blast  furnaces  at  2  Iba.  per  square  inch.  Thefe  are  alao  three  smaller 
eotnpimofs  for  locomotives  and  au-  lift«, 

Tlie  briquetting  department  has  tvx>  machtnes  with  a  daily  capacity  of 
100  tons  each,  with  dryere  aod  coaveyere  for  bnqiiettixig  the  flue  dust,  which 
then  goes  to  the  stnelter  for  reduetioa. 

Tbe  ADMoada  oompaoy  abo  opentca  a  sawmill  and  has  other  extensive 
enterpnsea.  It  is  the  huiesl  copper  prtMlticer  of  the  world  and  the  second 
greatest  producer  of  alver,  while  incidentally  mining  more  gold  than  any 
but  the  world's  grpateet  gokl  mines.  Its  annual  pnxiuction  ranges  from 
80,000.000  to  upwards  of  100,000,000  ths.  and  tbe  cost  of  its  copper  is  probably 
ftboat  ^H  cents  per  pound, 
AXACOSIIA   nOMtlBTART   COPPER,  GOLD  &  AUSTRilLU. 

SILVER  MIHE, 

Mine  office:  Coodobolin,  llielrtiee  Parish.  Cunningham  Co.,  N.  S,  W. 
Capitaliacd  at  £35,000,  in  70,000  shat^es.  par  10s.  Opened  18S5  and  form- 
crij*  kikowii  as  the  Boone  West.  Ore  trmiimses  eountr>^  rock  of  ferruginous 
di^  and  brecciated  conglomerate,  carbonnlw  outerappiog  ap«rii^y  in  veins 
in  congiomerate.  Has  a  smelter;  no  retunis  seeuifd* 
AlfDERSOH  CLAIMS.  CALIFORIOA. 

In  Ri^-eisade  countTi^  Cal.  A  group  of  26  claims,  owned  by  Anderson 
&  Cow,  showing  vein  2*  to  6^  wide,  carrying  ar|:entifeix>us  copper  ore. 
Det^rtopntrnt  work  in  progress  at  last  accounts. 

AUDERsoif  MnmrG  ca  sRitisfi  Columbia. 

Near  .Ubemi,  Vancouver  district,  B.  C  S,  £.  Anderson «  pn-sident. 
Was  opening  a  copper  ove  body  by  tunnel*  with  steam  poww  and  small  force, 
at  last  nocoimis, 

Ajmss  COPPER  mmiG  it  eztractioh  co.  chile. 

Offices:  4,  Sun  Court,  ComhilU  London,  E,  C.,  Eng,  W.  B.  Brodricic, 
^ninnan:  F.  J.  Searle,  arcT^tar>,  Capital,  nominal,  £100,000,  Property, 
«0idt>'  mineral  lands  in  Tarapnra,  Chile. 

AKDREWS  group.  ARIZONA. 

N>ar  Stoddard,  Ya^^apai  Cck,  Ant.    J,  J,  Canovan,  owner;  no  returns 


AIQARG  COPPER  CO.  MEXICO. 

Said  to  be  operating  m  Chirangangneco.  Zitacuaro,  )fichoacan,  Mexico. 
Sioek  iastte  nqipoaedlv  owned  far  Arimex  Co. 

Amo^yiBRicAir  copper  mixzrg  co,  of  parry         oktario 

9(MIiD,  LUlL 

Office  and  mlmi  Vuv^  9o«nvl  OkI.  Clkieago  offioe:  211  State 
tL  OigaMHl  IfOC^  VMfer  la««  of  Obte^  with  es^tahialioQ  $3,000,000, 
ikmnm  tl  par.  una  aiiilihk  lottc  Hock,  pivsideDt;  Chas.  £.  Bartley, 
^ice>piwdettl;  Jac<ob  Newmatu  Jr..  secretary-  and  tr^asurw-,  IHrectoni 
•re  p«tM«di4g  oAc«tB«  H.  S.  TeHn*  and  J.  ^^^legeL  Mining  lands,  on  Wilcox 
Iriaod,  near  Parnr  StMUid.    Vrina  carry  eopper,  aavrc*  gold,  cobalt  and 
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Company  cstimatos  average  values  at  20^  copper  and  10  oi.  gold  per  too, 
which  is  inanift'^tly  improl «!>!<* .  Has  one  shaft,  125'  deep.  Mine  can  be 
optraU'd  optMi-cast  to  advantage.  (  ompany  is  endeavoring  to  secure  a  sat- 
isfacton*  reduction  process,  as  the  ore  is  refracton-. 

AHGLO-AMERICAH   GOLD   &   COPPER  CO.  MEXIOO. 

Lands,    200    pertenencias  in   the   San    Domingo  Mountaina,  between 

Bacuachi  and  C'aconoche,  south  of  La  Cananea,  Sonora,  Mexico.     Has  4 

tunnels,  showing  ores    earning  copper,  gold,  lead  and  zinc,  said  to  assay 

67c  copper  and  $16  gold  per  ton.     Has  started  a  three-compartment  shaft. 

AlfGLO-rrALIAH  COPPER  SYlfDICATE.  ITALY. 

Office:  probably  London.     Organized    1902;  said    to    have    acquired 

12.000  acrps  of  copper-bearing  land  near  Genoa,  Italy,  and  to  have  placed 

orders  for  a  .SOO-ton  smelting  plant. 

ANGUS  COPPER  MDUNG  &  MILLING  CO. 

Office:  10  North  Eight  St.,  St.  Louis,  Mo.  No  replies  secured  to 
repeatrf^d    requests  for  information. 

ANI  GROUP.  JAPAH. 

In  the  province  of  Ugo,  Japan.  Mines,  very  ancient,  recently  modem'' 
ized  by  installation  of  new  plant.  Considerable  silver  is  secured  from 
sulphide  copper  ores.  Production  for  1899  was  about  3,000,000  lbs.  copper. 
LAS  ANIMAS  MINE.  MEXIOO. 

Huntington,  Gables  &  Co.,  owners.  Mine  at  Santa  Ana,  Sonora,  Mez. 
Produces  gold,  copper  and  lead ;  opened  by  shaft ;  steam  power;  has  a  40-ton 
smelter;  employs  about  30  men. 

ANITA  CONSOLIDATED  COPPER  CO.  OF  ARIZONA.  ARIZONA. 

Office :  814  Tremont  Bldg.,  Boston,  Bfass.  Mine,  near  Williams,  Ckyranino 
Co.,  Ariz.  Capitalized  at  $5,000,000, shares $10 par.  J. DuP.  White, president ; 
H.  L.  Xesmith,  secretary.  Mine  opened  by  shaft  and  tunnels  and  equipped 
^ith  gasoline  power.  At  close  of  1902  company  was  installing  a  $10,000  reduc- 
tion plant,  to  be  operated  under  a  new  process,  devised  by  Wm.  L.  Geoige,  for 
the  treatment  of  copper  carbonates.  Company  expects  to  begin  vigorous 
mining  when  plant  is  ready  f6r  operation. 

ANITA  MINING  CO.  MEXICO. 

Mine  office :  Bolanos,  Jalisco,  Mexico.     Has  steam  power  equipment  and 
40-ton  smelter.     Was  working  nearly  100  men  at  last  accounts. 
ANNA   MINE.  ARIZONA. 

At  Providence,  Yavapai  Co.,  Ariz.  Jas.  Gillespie,  superintendent. 
.Suppos€*d  to  be  owned  by  Fairbanks,  Mone  A  Co.  Ores  carry  copper  and 
gold  values.  Property  developed  by  shaft  and  equipped  with  steam  power 
and  LVstamp  mill. 

ANNANDALE  COPPER  MINE.  AUSTRALIA. 

At  Blayney,  X.  S.  W.  Capital,  nominal,  £100,000.  Was  formerly 
known  as  the  Great  Blayne>'  mine;  reopened  1807  by  present  ownen. 
Has  a  40'  vein  of  chakopyrite,  dissfminstfd  in  andoit^.  Has  smelter 
with  two  reverberators-  fumaees. 
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COMPANtA  COBRE  DEL  AKTOFAGASTA  D£  SAHTUOO  CHIUL 

D£  CHILE. 

Offices:  Santiago,   Chile.     Mines:  Chuquieamata,  Antofagasta,  ChQe. 
Company  controls  about  30  old  mines   in    this   district,  and  is   to    have 
a  modem  smelter  to  handle  the  production.     Capital,  $325,000.     No  direct 
returns  secured. 
AO  MINE.  NEW  CALEDONIA. 

Near  Diahot,  New  Caledonia.    This  is  a  new  mine,  and  is  said  to  havie 
a  large  ore  body  of  good  grade. 
APACHE  MINE.  NEW  MEZIOa 

Office  and  mine :   Spear,  Grant  Co.,  N.  M.     Robert  Anderson,  super- 
intendent.    Property  has  copper-silver-lead  ores  and  was  working  a  few 
men  at  last  accounts. 
APOLLO  CONSOLIDATED  GOLD  MINING  CO.  WASHINGTOI. 

At  Republic,  Ferry  Co.,  Wash.      £.  J.  Delbridge,  general  manager. 
Ores  carry  copper,   gold,  silver   and    lead.     Mine   opened   by  shaft  and 
equipped  with  steam  power.     About  25  men  employed  at  last  accounts. 
APOLLO  COPPER  MINING  &  MILLING  CO.  UTAH. 

Office  and  mine:  Frisco,  Beaver  Co.,  Utah.     Organised  1902,  under  laws 
of  Utah,  with  capitalization  $40,000,  shares  10  cents  par.    Geo.  A.  Gilbert, 
president;  Matilda  Olsen,  secretary  and  treasurer. 
NESTOR  ARAIZA.  MEXICO. 

Is  operating  copper  properties  at  Tepezala,    Aguascalientes,   Mexico, 
according  to  information  furnished  by  the  Mexican  government,  but  further 
details  are  not  supplied  by  the  government  or  by  Sefior  Araisa. 
ARAKAWA  MINE.  JAPAN. 

This  mine,  in  the  province  of  Ugo,  Japan,  was  opened  circa  1700.     Has 
extensive   deposits   of  chalcopyrite,  more   or  less  argentiferous.     Plant  is 
being  modernized;  annual  production  about  2,000,000  lbs. 
ARAMO  COPPER  MINES,  LTD.  SPAIN. 

Offices :  2,  Metal  Exchange  PL,  London,  E.  C,  Eng.    C.  W.  A.  Key,  secre- 
tary; DofL  Alexandro  Van  Straalen,   director.     Capital,  £40,000.      Mining 
property  consists  of  the  Aramo  copper  and  cobalt  mines,  near  Pola  de  Lena, 
Asturias,  Spain. 
ARCADIAN  COPPER  CO.  MICHIGAN. 

Main  office:  24  West  St.,  Boston,  Mass.  General  manager's 
office:  402  Equitable  Bldg.,  Chicago,  HI.  Mine  office:  Arcadian  Mine, 
Houghton  Co.,  Mich.  Organized  March  3,  1899,  under  laws  of  New 
Jersey,  with  capitalization  $3,750,0(K),  in  150,000  shares,  par  $25. 
AllxTt  C.  Burrage,  president;  Sidney  Chase,  vice-president;  Chas.  D. 
Burragi*,  secretary'  and  treasurer;  A.  C.  Burrage,  Wm.  G.  Rockefeller, 
Sidney  Chase,  C.  D.  Burrage,  W.  A.  Paine,  H.  H.  Rogera,  C.  M.  King,  N.  F. 
Leopold  and  H.  G.  Foreman,  directors;  Nathan  F.  Leopold,  general  mana- 
ger; Robert  H.  Shields,  superintendent.  Latest  available  financial  state- 
ment, issued  Dec.  1901,  shows  floating  debt  of  $903,669.  As  considerable 
good  niachiner>'  lias  since  lx>en  sold  and  the  mine's  production  has  been  turned 


I         ftt>r 


I 


into  cash,  the  floating  indeblffim&si  should  Iw  mnalltT  ul  tbi»  tlo8<^  uf  19^2 
ihan  one  year  earlier.  At  the  jLnnu&l  meeting  the  request  of  a  AharL'liolder 
for  detailed  figurca  of  costs,  production,  et>c.,  was  vot4>d  down  by  a  deciBive 
majority,  the  company  Ijemg  managed  as  a  close  corporalion. 

Mineral  landa  of  the  company  comprise  about  4^(XMJ  acres,  and  IneUide 
mx  old  mines,  all  of  small  development  and  production.  The  exlrt^mc  length 
of  the  Arcadian  tract  is  four  miles  eiich  way,  but  the  outline  is  vcrj-  irregular, 
with  a  botmdary*  line  17H  niUes  in  length. 

Immediately  after  the  organization  of  the  firat  Arcadian  company,  under 
Miehigati  laws,  in  June,  1898,  a  vast  amount  of  work  was  I^^gun,  there  having 
been  upwards  of  l^OOO  employes  at  one  lime.  Surface  improvements  included 
the  building  of  a  considerable  tow-n^  and  the  installation  of  some  v<'ry  power- 
ful and  costly  maehiner>%  while  underground  of>enings  were  pushed  with 
grtfat  vigor*  The  stock  of  the  company  Sold  a*  high  as  $90  per  share  at  one 
time,  but  the  starting  of  the  mill  hrouglit  disappointment.  Not  only  waa 
the  rock  much  lower  in  copptT  than  hnd  been  hoped,  but  the  openings  were 
tnsttflicient  to  feed  the  three  stamps  provided.  At  present  one  stamp  is  run 
on  Areactian  rock,  this  working  da>'s  onh'.  The  other  heads  have  been  leased 
to  IImc  Trimountain,  and  it  is  expected  that  one  or  more  may  be  turned  over  V 
to  tl^  Centennial.  The  Arcadian  rock  b  now  running  somewlmt  better  than  ™ 
1%  mineral*  The  mine  is  o|x»ned  on  the  Isle  Royale  or  Portage  amygdaloid. 
Various  work  has  been  done  at  other  points,  t\^o  shafts  having  1>een  opened 
on  the  Hesnard  epidote,  but  closed  l>ecausie  the  lode  was  too  narrow  to  work 
at  a  profit.  Diamond  drill  borings  are  Iteiiig  conducted,  and  something  over 
half  the  tract  has  been  more  or  less  thormtghly  drilled. 

Seven  shafts  were  opened  on  the  amygdaloid  lode,  and  most  of  these 
were  fitted  with  costly  hoists  and  permanent  buildings  of  th«  best  design  and 
construction*  Most  of  tht*  heavy  machinery  has  been  sold  to  the  Trimountain, 
and  mining  is  now^  being  done  only  at  the  two  southeni  shaftSi  "  A  "  and  *'  B/' 
commonly  caUed  the  Douglass  shafts*  The  deepest  of  these  is  nearing  the 
tenth  level,  and  the  bottom  workings  give  the  Ix^st  showing  found  in  the 
mine ;  13drills  were  running  double  shift ,  in  November,  1902.  The  machine  shop, 
carpenter  shop^  compreBsor  and  boiler  houses,  offices,  etc.,  are  all  of  the  best 
plan  and  material,  and  it  is  much  to  be  regretted  that  the  expenditure  of  the 
vaat  sums  lavished  on  the  Arcadian  has  not  renulted  in  th*'  making  of  a 
better  mine,  though  tho  results  now  being  obtained  from  the  Douglass  shafts 
are  tiie  best  ever  secured  in  any  part  of  the  property* 
ARDILLA  COPPER  MINES.,  LTD.  PORTUGAL. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  Maj.  H*  S.  Fleming, 
chairman;  A.  L.  Pulido,  mine  manager;  W.  Cooper,  secretar}'.  Capital, 
nominal,  £120,000;  issued,  £108,080*     Property,  11   mining  concessions,  area 

1  acreiS,  on  the   Ardilla   river,  department  of  Barrancas,  Province    of 
lemtejo,  Portugal. 
ARGHAlf  A  BiADEH  MIIfES.  TURKEY. 

Located  near  the  town  of  Arghana  Made n,  Turkey,  and  owned  by  the 
wn.  Annual  output,  about  l,5fMI  raft  He  tons  of  tine  copper,  shipped 
an  80%  matte.     Ores  said  to  lie  of  exceptional  richness. 
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ARGO  MIlfllTG  CO.  MOHTARA. 

Near  Canyon  Ferry,  Lewis  &  Clarke  Co.,  Mont.     H.  W.  Carroll,  super- 
intendent.   Was  developing  a  copper-gold  ore  body  by  tunnel,  with  small 
force,  at  last  accounts. 
ARGYLE  MmnTG  CO.,  LTD.  ARIZOHA. 

Offices:  194,  St.  Vincent  St.,  Glasgow,  Scotland.     See   Mineral   Ifill 
Syndicate. 
ARIMEX  CONSOLIDATED  COI^PER  CO.  ARIZONA  &  MEXICO. 

Office:  85  Ames  Bldg.,  Boston  Mass.  Organized  under  laws  of  New 
Jersey,  with  capitalization  $5,000,000,  shares  $25  par.  Chas.  H.  Dickey, 
president;  C.  D.  Burrage,  secretary.  American  Loan  &  Trust  Co.,  Boston, 
transfer  agent.  Property  includes  Copper  Prince  group  of  30  claims  in  the 
Silver  Bell  district,  Pima  Co.,  Ariz.,  this  being  held  through  the  Oxide 
Copper  Co.,  of  New  Jersey.  Company  also  owns  87J^%  of  stock  issue  of 
the  Table  Mountain  Copper  Co.,  which  has  27  claims  in  the  Bunker  Hill 
mining  district  of  Pinal  Co.,  Ariz. ;  also  90%  of  the  stock  issue  of  the  An- 
gang  Copper  Co.,  which  has  about  400  mining  claims  at  Zituacuaro, 
Michoucan,  Mexico,  these  being  known  as  the  Chiriangangueco  mines. 
Neither  of  the  Arizona  properties  is  considered  of  especial  promise,  but  the 
Mexican  claims  are  regarded  as  valuable,  by  good  judges. 

ARIZONA  BLUE  BELL  COPPER  CO.  ARIZONA. 

Office:  71  Broadway,  New  York.  Mine  office:  Mayer,  Yavapai  Co., 
Ariz.  Organized  under  laws  of  Delaware,  with  capitalization  $500,000, 
shares  $1  par.  C.  A.  Hamilton,  president;  A.  Howa^  Hinkle,  vice-presi- 
dent; M.  L.  Bouden,  secretary  and  treasurer.  Directors  are  preceding 
officers,  C.  M.  Warner,  Alexander  Nones,  H.  H.  Ward,  Seymour  Scott, 
J.  Edw.  Addicks,  G.  C.  Edwards,  Jacob  Amos,  J.  Frank  Alee  and  H.  A. 
Bispham.  Ernest  A.  Haggott,  superintendent.  Has  steam  and  gasoline  power. 
Has  constructed  a  six-mile  railroad  from  mines  to  Mayer  and  purposes, 
building  a  lai^  smelter  at  Del  Rio,  about  20  miles  north  of  Prescott. 
Property  said  to  show  a  ver>'  large  amount  of  good  ore  and  it  is  claimed  that 
the  ore  body  on  the  300'  level  is  nearly  500'  wide. 

ARIZONA  CENTRAL  COPPER  CO.  '  '  ARIZONA. 

Was  prospecting  under  direction  of  M.  Salzman,  near  Williams,  Coconino 
Co.,  Arizona,  at  last  accounts. 

ARIZONA  COMMERCIAL  CO.  ARIZONA. 

Office :  1 1  Pine  St.,  New  York.  Mine  office :  Globe,  Gila  Co.,  Ariz.  Organ- 
ized 1882,  under  New  York  laws,  ^ith  capitalization  $1,000,000,  shares  $10 
par.  Sigoumey  W.  Fay,  president;  J.  H.  Fay,  secretary  and  treasurer* 
N.  L.  Amster,  consulting  engineer;  W.  S.  Sultan,  superintendent.  Lands, 
10  claims,  just  north  of  Old  Dominion  mine.  Main  shaft,  on  the  Copper 
Hill  claim,  400',  showing  oxide  and  carbonate  ores  near  surface,  succeeded 
by  sulphides  at  depth,  with  8'  sulphide  vein  of  fair  grade  at  bottom  of  shaft. 
Work  suspended,  July,  1902.  Company  understood  to  contemplate  installa* 
tion  of  concentrating  plant. 
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AU20KAC01IS0LIDATED  COPPER  mHES,  LTD.  ARIZONA. 

Offices:    80,  Ck>leinan  St.    London,   E.   C,   Eng.     Properties,   if  any, 
presumably  in  Arizona,  but  no  returns  secured. 
ARIZONA  COPPER  CO.,  LTD.  ARIZONA. 

Offices:  29,  St.  Andrew  Sq.,  Edinburgh,  Scotland.  Mine  office:  Clifton, 
Graham  Co.,  Ariz.  Capital,  nominal,  £755,000  in  160,000  "A''  preference 
shares  of  5  shillings,  £320,000  cumulative  7%  preference  shares,  ^320,000 
preferred  ordinary  stock  and  £75,000 deferred  ordinary  shares.  Debentures; 
£230,474  bearing  5%.  W.  J.  Menzies,  chairman;  W.  E.  Miller,  secretary; 
Jas.  Colquhoun,  general  manager;  Geo.  Fraser,  superintendent;  Walter  A. 
Moore,  mill  superintendent.  Production  of  refined  copper  for  1901  was 
20,535,800  pounds.  Output  for  1902  was  probably  about  30,000,000  pounds 
and  for  1903  should  show  an  increase.  Company  stated  to  be  producing 
c<^per  for  less  than  7  cents  per  poi&nd,  at  close  of  1902.  Dividends,  for 
year  ending  Sept.  30,  1901,  were  £298,543.      , 

Principal  mines  owned  by  the  company  are  the  Longfellow,  Humboldt 
and  Yavapai,  near  Clifton  and  Morenci,  Graham  Co.,  Ariz.,  the  Longfellow 
having  been  the  first  copper  mine  opened  in  Arizona.  Ore  occurs  as  dis- 
seminated sulphides  and  is  mined  open-cast,  product  from  the  pits,  averaging 
about  4%  copper,  being  concentrated  by  rolls  and  jigs.  Sulphuric  acid  b 
made  from  the  fumes  of  the  roasters  and  used  extensively  in  leaching  copper 
from  immense  bodies  of  low-grade  oxide  and  carbonate  ores. 

The  new  reduction  plant  at  Clifton  went  into  commission  August  1,  1901. 
Concentrator  and  smelter  are  connected  by  gravity  railway.  Area  of  mining 
property,  about  4,000  acres.  Company  owns  the  Arizona  &  New  Mexico 
Railway,  70  utiles  in  length,  standard  gauge,  to  be  extended  to  connect  with 
the  Santa  Fe  Riulrpad,  thus  giving  two  freight  routes.  Extensive  improve- 
ments have  been  made  during  1902,  including  new  car  shops,  carpenter  shops, 
roundhouse,  etc.,  for  the  nulroad,  all  of  brick,  aggregating  an  expenditure 
of  about  $1,000,000.  Six  new  converters  were  added  to  the  smelter  late  in 
1902.  Bfine  is  equipped  with  steam,  gas  and  electric  power,  and  employs 
about  1,500  men.  Property  is  economically  and  ably  handled  and  ranks 
in  output  among  the  world's  ten  laigest  mines. 
ARIZONA  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

B.   F.   Porter,  president  and  A.  W.  Gregg,  secretary,  at  last  accounts. 
Letter  to  company's  office,  Phoenix,  Arizona,  returned  unclaimed,  October, 
1902. 
ARIZONA  COPPER  HILL  MINING  CO.  ARIZONA, 

Office :  Jackson  Bldg.,  Denver,  Colo.  Mine  office :  Tucson,  Pima  Co.,  Ariz. 
Property  active.  Organized  1900,  under  laws  of  Arizona,  with  capitalization 
$1,000,000,  shares $1  par.  Edwin  Scott,  president;  Phil.  Bennett,  vice-presi- 
dent ;  J.  H.  Edwards,  secretary ;  W.  W.  Howland,  treasurer.  Directors  are  pre- 
ceding officers  and  E.  Salisbury  Smith.  Frank  J.  Buck,  superintendent.  Lands, 
4  patented  claims,  area  65^  acres,  also  5-acre  millsite  and  160  acres  other 
lands,  in  the  Canada  Del  Oro  district  of  Pinal  Co.,  Ariz.  Mine  works  contact 
vein  of  20^  to  70'  width,  with  total  length  4,817',  giving  estimated  average 
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vaJues  of  4%  copper,  from  rarlx^nat**  ores.  Has  shiifts  of  2Sl'  and  350*^  alio 
tunnel  35<^l'  and  2,fH)0' of  underground  openings.  Estimated  amount  ofozie 
blocked  out  for  stoping,  350/XX}  tons.  Hus  gasolme  and  steam  power  plant* 
WUI  have  100-ton  leaching  plant  in  operation  early  in  1903.  Ne&reot  nul- 
road,  Soythern  Pacific,  32  miles.  Company  has  no  debts  and  >vill  continue 
development  work. 
ARlZOlfA  COPPER  MOUirTAIH  MIimiG  CO.  ARIZONA. 

O  ffice :  1 1 6  N  ai^sa  u  St.,  Ne  w  Y  o  r k,  Ijoe  al  o  fliee :  Plicen  ix ,  Ariz.  Employ ^ 
8  men  in  developmt?nt  work.  Organiiw-d  1900,  under  laws  of  Arixona,  with  cap- 
italization $6,<KK),000,  shares  $1  par,  non-aK-sessable.  Augustus  C,  Sheldon* 
president  and  general  manager;  Benj.  C  Sheldon^  8ecretar>' ;  Proq^erP.  Parker, 
vice-president;  Morton  Trust  Co.,  New  York,  treasurer;  preceding  officen 
with  A.  P.  AIm^IJ,  \Vm.  E.  Albee,  Wm.  K  Ellis  and  John  R.  Waller,  director; 
Allen  G.  Wilson,  superintendent.  Mining  lands,  20  unpatented  claimap  area 
nearly  400  acres,  also  4U-ncre  mil  bit  e,  in  Mineral  Creek  district,  5  miles  west 
of  Ray,  Pinal  Co.  Formation  is  an  upheaval  between  granite  and  limestone, 
erupted  matter  topped  by  200'  capping  of  porphyry.  Deposit  said  to  bt 
&  blanket  vein  1,300'  wide,  4,mW  long  and  developed  to  depth  of  200%  with 
estimated  average  vahie  of  8%  copper.  Ores,  carbonate  and  oxide  near  sur- 
face, sulphide  at  a  little  depth.  Has  about  20  shafts,  from  10'  to  200^  deep 
and  4  timnels,  longest  300'.  Has  et^am  power,  shops,  et<?.  During  1903 
company  contemplates  opening  a  breast  300'  long  by  150'  mde,  building 
aerial  tram  1  Ki  tulles,  installing  a  full  mining  equipment  and  building  a  smelter 
of  at  least  100  tons  daily  capm-ity, 
ARIZOKA  COPPER  PLACER  MINING  &  MILLING  CO.  ARIZONA, 

8aid  to  be  operating  near  Quartzit^,  Yuma  Co.,  Arizona,  but  no  n^tums 
secured. 
ARIZONA  COPPER  SYNDICATE,  LTD.  ARIZONA. 

Offices:  fare  of  Foreign  Syndicate,   Ltd,,   Moorgate  Station  Chambers, 
London,  E.  C,  Eng.     Said  to  have  property  in  vicinity  of  Clifton,  Grah&m 
Co.,  Arizona,  but  no  definite  information  st^cured. 
ARIZONA  GIANT  COPPER  CO.  ARIZONA. 

Office:  Los  Angeles,  Ca!.  Mine  office;  Ehrenburg,  Yuma  C^.,  Arix. 
N.  G.  Douglass,  president ;  J,  H.  Eigholz,  secretary'.  Lands,  320  acn?s. 
Makes  vety  extensive  claims  in  its  prospectus  and  newspaper  advertise- 
ments, but  persistently  refrains  from  furnishing  detailed  information  for 
this  work. 
ARIZONA  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  30  Broad  St.,  New  York,  Mine  office:  Patagonia,  Santa  Cnu 
Co.,  Ariz.  Oi^ganizcd  1900,  und^r  Arizona  laws,  with  capitallxation 
%l  ,000,000,  shares  1 1  par.  Annual  meeting,  last  Tuesday  in  January- .  Floyd  B, 
TMlson,  president;  Wm.  H,  Gray,  tn*asurer;  Fred  K.  Jones,  Becretary;  Geo- 
W,  Crowe,  general  manager.  Lands,  140  claims,  in  Tyndall  district  of  Santa 
Cruz  Co.  Has  7  shafts,  also  tunnel.  Company'  claims  large  assay  values. 
Ore  body  has  extreme  width  of  4'.     Has  SO-ton  smelter  at  Patagonia  and 
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has  expended  large  sums  in  development    and  improvement.     No  returns 

g»-c'iin'd  for  19(>2. 

ARIZONA  GOLD  &  COPPER  REDUCTION  CO. 

A  Theodore   Hte^ner  enUTprise,   with  numerous  adreaeesi, 
which  letters  addn*ased  were  delivered, 
ARIZONA  MINE. 

Near  Hecla*  Laramie  Co.,  Wyo.     Horace  E.  Adams,  owner. 
silver-copper  oreSi  opened  by  ahaft;  steam  power;  5  'stamps   and   leaching 
plant. 
ARIZONA  UNITED  COPPER  CO,  ARIZONA. 

Office:  35  Wall  St.,  New  York.     Edmund  D.  Willetta,  president,  at  lust 
aoeoimtB,     No  returns  secun^d  and  company  probably  moriljund, 
ARIZONA  &  ARKANSAS  COPPER,  LEAD   &  ZINC  ARIZONA. 

MINING  CO. 

Office :  probably    Los  Angeles,   (/al,     Landy,    about  85   miles   west   of  ^t 


Phcenix,  Ariz.     E.  I.  Br>'ant»  president:  no  rvturns  secured. 


ARIZONA. 


ARIZONA-COLORADO  COPPER  BELT  &  GOLD 

Mining  CO. 

Offices:  said   to  be  in  Denver  and  Chicago.    Developing  the   Baltic 
and  Little  Beauty  claims,  3  miles  north  of  Glol^e,  Gila  Co.,  Ari«.     Judge  R.  M. 
Foree,  president.     Company  has  secured  some  verj'  good  assays, 
ARIZONA  a,  HANCOCK   MINING   CO.  ARIZONA, 

Office :  Hancock,  Mich.  Mine  office :  Globe,  Gila  Co,,  Ariz.  Formerly  knomi 
AS  the  Pinto  Creek  Copper  Co.  Employs  25  men.  Orgiinistc^d  1901 ,  under  laws 
of  Arizona,  with  capitalization  S26(J,0(K1,  shares  SI  par,  nuD-aa»i'Ssablc.  John 
X>.  Cuddihy,  president;  ^\Jfred  C.  Sieboth,  vice-pn*sident  and  superintendent; 
Henry  L,  Haer,  secretary  and  treasurer.  Directors  are  preceding  officcra,  Alfred 
Mann^  Clias.  L-  Mann,  Clias,  D.  Hanchette  and  Phillip  Carroll.  Mining  lands, 
10  claims,  near  Globe.  Ores,  sulphide.  Property  developed  by  250'  shaft 
and  400'  croescut.  Steam  power.  Nearest  railroad,  12  miles.  Will  con- 
tinue development  in  1902. 
ARIZONA-MEXICAN  COPPER  CO.  MEXICO, 

Office:  Phcpnix,  Aiis.  Mine  office:  Csborca,  Sonora,  Mcjdco.  Organ- 
tied  1902,  under  laws  of  Arizona,  with  capitaUzalion  $3>000,000,  shares  $10 
par.  Organized  undex  laws  of  Mexico  as  La  Gran  Proveedora  de  Cobre, 
stock  of  which  is  entirely  owned  by  the  Arizona  corporation,  J.  E. 
Hubinger,  president ;  L.  Ht  Chalmers,  vice-pn^ident;  W.  C.  Foster,  secretary ; 
R.  H.  Greene,  treasurer;  W.  E.  Defty,  general  manager;  John  Henderson 
and  Prosper  Sandoval,  superintendents.  Mining  property,  afea  50  acres, 
near  Caborca,  in  the  AHar  district  of  Sonora,  is  75  miles  from 
Santa  Ana,  on  the  Sonora  Railway,  and  40  miles  from  Puerto  Lobos, 
cm  the  Gulf  of  California.  Main  outcrops  lie  between  well-defined 
walk  and  measure  265'  in  width.  Active  development  begun  Nov.  25, 
1902,  by  sinking  vertical  shaft  on  the  vein,  near  the  hanging  wall, 
and  driving  tunnel  from  a  point  near  the  foot  wall  lo  join  the  shaft 
at  bottom*     When  junction  is  efTcctcd,  development  will  continue  in  four 
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directions.  At  close  of  year  tunm-l  hjul  (Mit  40^  of  solid  ore,  improving 
in  quality  with  every  foot  of  progress  lUHdc,  and  was  breasted  iti  solid  chal- 
cocite,  Surfat!e  ores  consist  of  a  gossan  capping  of  hydraU^d  peroxide  of  j 
iron^  carrj'ing  i^opper  carbonates  and  good  assay  ^'alucs  of  gold  and  aSver.  ] 
Coantrj'  rock  is  linicstonc,  with  gowtian  capping  ovo*r  cntio?  formation.  Com- 
pany will  cotitiiuie  vigorouH  devdopnic^nt  and  contemplate^  equipping  prop- 
erty with  smelter  as  soon  as  sufficient  rcarrves  liavc  been  secured  and  char- 
acteristics of  ore  bcHly  have  been  fully  ascertained.  Properly  is  one  of  ex- 
ceptional pronii^'. 

ARLniGTOIf  COPPER  CO.  NEW  JERSEY,  h 

Office :  2  Wall  St.,  Nexv  York.  Mine  office:  Arlington,  Bergen  Co.,  H 
N,  J,  Organi^'d  19(M),  undpr  laws  of  New  Jersey,  with  capitaltxalion 
$2,500,(MM>,  shares  $1U  par.  lk>ndpd  debt  S26t>AlClO,  Win*  McKcnxie,  pres- 
ident; Henry  C».  B«41,  trciisurcr;  Chts.  L.  Dignowity,  general  matiager. 
Company  owns  the  old  Schu>*ler  mine^  opened  in  1719.  Company  installed 
a  good  mt^chanical  plant  for  producing  copper  by  leaching  and  electrolysis, 
but  the   process  did  not  prove   succesaful.     Work  waa  suspended  at  clofle 

of  imi, 

ARMimUS  CHEMICAL  CO.  VIItGINIA. 

Office:  56  Wall  St.,  New  York.   Rowland  F.  HiU,  premdent;  W^  Maw, 
secretary  and    treasurer;   W,    H.    .Xdams,   superintendent.      Company   was 
operating  the  Arminius  mine,  at  Mineral  C'ity,  Louisa  Co.^Va.,  circa  1899. 
No  returns  secured. 
ARlfOLD   MHIIirG   CO.  MICHIGAir. 

Office:    50    State    St.,    Boston,    Mass.     C.  L.   Davenport,  president; 
John    Brooks,    si^cretar>'    and    ti-easurcr;    Wesley     Clark,   superintendent. 
Organized    under     Michigan     laws,     with     capitalization    $2,500,000,    par  I 
$25;     issued,    $l,550,tXM).     Annual    niei'ting,    8«*eoiid     Tuesday    in     May* 
Property,  3,323  acres,  in  Town   58    North,  Range  31    West,  and  Toym  58  ^ 
North,  Range   30  West,  Keweenaw  Co.,  Mich.     Lands  arc   in   two    tracts, 
comprising  the    old    CoppNT    Fall*    niine    and    the    Arnold    mine    proper, 
with  frontage  of  about  3  inile^  on  Luke  Superior.     Prt>f>erty  lies  north  of  the 
greenstOQe.     Copper  Falls  mine  worked,  circa  1850  until  August,  1893,  mak- 
ing 12,843  tons,  429  pcjunds  copper  and  paying  dividends  of  1100,000;  pro-  i 
duct  secured  mainly  from  the  Owl  Crr^ek  fissure  vein.     Arnold  mine  is  devel-  i 
Oped  on  the  Arnold  ashbed;  opened  1863,  reopened  1897,  closed  1901,  Cop- 
per  aecured,  under  0.8%.     Has  stamp  mill  and  2^  mile  narrow  gauge  rail* 
road,  known  as  Aniold  &  Eagle  Harbor,  with  one  Baldwin  locomotive  and  7 
can.     No.  1  shaft  of  Arnold  is  about  1,000'  deep  and  sunk  at  an  incline  of  26°. 
ARPS  CLAIMS,  CALIFOROTA. 

Fifteen  claims,    in   Toi^Ti    34    North,   Range   3  West,  Shasta  Co.,  CaL 
Owned  by  Wm.  Arps,  et   id.,  of  Redding,  Cal.     Have   4  tunnels,  aggrogat- 
ing  l.SOO'^  with  fair  showing  of  sulphide  ore. 
ARTOLA  HERMAHOS.  CHILE, 

Operate  the  Gatico  mine,  opened   ISill.  in  the  department  of   Cobija,  ■ 
Chile.     Product,  shipped  m  matte,  is  equivalent  to  an  annual  output  of  1,000 
to  2,000  tons  of   a* fined  t  opptr. 
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ASHBED   miflNG    CO.  MICHIGAN. 

Office:  50    State  St.,  Boeton,   Mass.     Organized    1880,  under   laws  of 
Michigan,  with  capitalization  $1,000,000.     Lands,  1,143  acres  in  vicinity  of 
Copper  Falls,  Keweenaw  Co.,  Mich.     Property  idle.     Wesley  Clark,  superin- 
tendent;  fully  described  in  1902  edition. 
ASmO  UHE.  JAPAN. 

See  Funikawa  Copper  Company,  owners. 
COMPAHIA  MINERA  DE  ASIENTOS.  MEXICO. 

Office:  Baltimore,  Md.  Mine  office:  Asientos,  Aguascalientes,  Mex. 
Harry  Rab,  superintendent.  Property  includes  Nopensada  and  other  mines, 
producing  copper  and  silver.  Main  shaft,  200^.  Has  steam  and  electric 
power  and  employs  about  200  men. 

SOCIETE  CIVILE  DES  MINES  DE  CUIVRE  D'ASPEICH.  FRANCE. 

Offices :  Rue  de  Milan,  3,  Paris,  France.  G.  Caton,  director.  Property 
is  in  the  Basses  ^leneeSy  France. 

SOCIEDAD  mDUSTRIAL  DE  ATACAMA.  CHILE. 

Operates  Tierra  Amarilla  mine,  opened  1857,  in  department  of  Copiapo, 
Chile.    Has  a  smelter  at  Caldera,  Atacama,  Chile,  and  secures  annual  produc- 
tion of  1,800  to  2,000  tons  copper,  shipped  in  the  form  of  bars  and  matte. 
ATACAMA  MINERAL  CO.,  LTD.  CHILE. 

Offices:  8,  Eastcheap,  London,  E.  C,  Eng.  C.  W.  Armitage,  chairman; 
J.  Peters,  secretar>'.  Capital,  nominal,  £30,000.  Property,  mining  lands  at 
Taltal,  Atacama,  Chile. 

ATHELSTAir  GOLD  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Mine  at  Grand  Forks,  Yale  &  Cariboo  district,  B.  C.  Ores  carry  gold, 
nlverand  copper;  mine  opened  by  shafts;  steam  power;  about  30  men  em- 
ployed.    John  Mack,  manager. 

AI^LANTIC  MINING  COMPANY.  MICHIGAN. 

Office:  11-13  William  St.,  New  York.  Mme  office:  Atlantic  Mine, 
Houghton  county,  l^chigan.  Is  a  large  and  regular  producer,  work- 
ing about  700  men.  Organized  December  1872,  under  laws  of  Michigan; 
reincorporated  in  1901  for  term  of  30  years.  Capitalization  in- 
creased in  1902  to  $2,500,000,  in  100,000  shares,  par  $25,  and  $9.80  paid 
in.  Annual  meeting,  second  Tuesday  in  March.  Jos.  E.  Gay,  presi- 
dent; John  Stanton,  secretary  and  treasurer;  directors  are  preceding  of- 
ficers, John  R.  Stanton,  Wm.  C.  Stuart,  J.  Wheeler  Hardley,  Wm.  A. 
Paine  and  Samuel  L.  Smith.  Frank  McM.  Stanton,  superintendent;  F. 
W.  Denton,  assistant  superintendent;  F.  G.  Coggin,  mill  superintendent; 
John  Stratton,  mining  captain,  succeeding  W.  S.  Trethewey ;  A.  D.  Edwards, 
clerk;  Theo.  Dengler,  mining  engineer. 

Amount  cash  pud  in  on  capital  stock $280,000 .00 

Amount  pwd  in  by  conveyance  of  property  to  company 700,000 .  00 

Entire  amount  invested  in  real  estate 45,349 .  66 

Amount  of  personal  estate . .  278,346.29 

Amount  of  unsecured  or  floating  debt 182,646.64 

Production  of  copper,  1901,  in  pounds 4,666,880 


iftS 


THE  COFFER  IIAXDBOOK. 


From  organization  tu  Jan.  I,  1902,  iiirnmc*  and  cxpcndtturcfi  Imvie  beenl 


AB  follows: 


Total  income  from  all  mmm^a 114,473,024 .57 

Total  exptMiditures  fnr  all  puqxjsi's 13,437^324 . 92 

Dividends    paid ....  940,000 .00 


Net  anrplus   .....    .  ,    . 

Comparative  figures  for  four  ye&ra  ai«  &b  follows : 


1901  1900  1899 

Mineral  produced,  lbs 6,317,645  0,577,955  0,147,555 

Refimnl  copper,  lbs 4,666,S89  4,930,149  4,675,882 

Total  hivtnm* $735,577  $800 J  77  $802,804 

Expenses  at  mim* 573.341  555,254  508,148 

Smelting  and  transp'ii 62,954  m),3U  63,009 

fv36,296  615,556  573/327 

99,281  193,621  229,777 

11,(300  ,  ...._ 

lin,143 
80,262 


95,699.65 

1898 

5,926,450 

4,377.399 

$518,219 

440,373 

59,479 

499,852 

18,366 


78,527    69,630 

151,250  def  51,263 

80,000    _  _  _ 

176,348       105,098 


Total  cost 

Mining  profits 

Land  sale's    . 

Constmctlon _     191,143        1 14,007 

Balane*^  -      ...... .def      80,262  79,613 

Di\idc4ida  . m,mO 

Surplus 95,699         1 75,962 

The  Atlantic  mine  is  located  about  2  miles  south  of  Portage  Lake  and 
aome  4  miles  southwest  of  Houghton.  The  main  tract  of  640  acres  includes 
the  properties  kno^Ti  as  the  South  Pewal>ic  and  Adams  mines  Jx*fore  1872. 
It  has  the  Pacific  on  the  north;  Isle  Royale  and  undevclop*'d  lands  on  the 
eaat;  Isle  Hoy  ale  and  undeveloped  lands  on  the  south,  and  t-'anal  lands  and 
the  Pacific  on  the  west.  The  lands  are  all  on  the  mineral  belt,  being  tlw?  south 
half  of  Section  4,  except  thp  soijtheiist  quarter  of  the  southeast  quarter;  the 
north  half  of  Section  9,  and  the  northwest  quarter  of  the  northwest  quarter 
of  ISection  10,  all  in  Town  54  North,  Range  34  West.  The  company  also  owns 
all  of  Section  16,  same  town  and  rangf ,  bought  in  1897,  which  is  unde\'eloped 
beyond  an  exploring  ^haft  from  which  crosscuts  have  been  9ent  east  and  west, 
in  search  of  the  Baltic  amygdaloid. 

The  niine  is  opened  on  an  amygdaloid  of  brownish,  mottled  color,  aver^ 
aging  about  15'  wid*',  with  a  strike  of  N.50®E.,  and  a  dip  of  54**  to  55**  to  the 
northwest.  The  lode  is  known  locally  as  an  ashbed,  and  greatly  re9encible« 
the  ashl^ed  of  the  Arnold  and  adjacent  mines;  is  apparently  in  line  of  the 
aouthwesU^rly  continuation  of  tlie  KinvcTnaw  county  ashbed,  and  is  the  mo9t 
westerly  of  the  copper-bearing  l>c»iis  worke^d  in  Houghton  county.  It  also 
carriea  the  least  copper  of  an)'  lode  now  worked,  and  has  been  famous  for 
VRars  for  its  profitH,  wrung  from  n>ek  yielding  much  less  than  1%  ingot  copper. 
Th«  low  percentagt^  of  copper  carried  by  the  lode  is  a  decidedly  adverse  factor, 
but  the  mine,  inider  its  present  management,  has  naet  and  survived  nearly 
ever>^  trouble  tliat  copper  mines  are  liable  to,  these  including  leaa  rock,  mine 
fin's,  costly  equipment  necessitafpd  by  d#3epening  shafts,  new  mills  rendered 
obligatory  by  the  government  ri^moving  all  mills  depositing  sands  in  the  Port- 
age Lake  channel,  and  the  building  of  a  privutr  railroad  required  for  the 
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thft  Bune.  To  ofTBet  the  low  grade  of  tbe  rock^  there  are  certain  marked 
tdraatages.  The  aahbed  is  the  aofteflt  rock  mitipd  tn  the  district;  it  requires 
1c9i  power  IB  drilling,  lew  dynainite  in  bn*akiii|ij,  and  It^aa  stfam  in  stamping, 
than  any  other  lode;  the  roek  breaks  well  and  ev^n'thinff  is  mined,  from  wall 
to  wall*  The  best  of  the  lode  is  so  low  in  copper  t  hat  no  assorting  is  att^^mpted. 
The  nune  hae  an  able  and  et^onomical  inana^emmt,  and  is  often  qtioted  by 
tcining  men  and  the  te<-hnit'al  pness  as  t  he  finest  I'xaniple  of  a  suceessful  low- 
ftade  mine  to  be  found  any whei>e.  The  mining  lociation  is  one  of  the  neatest 
inugisable.  There  are  about  250  dwellings  owned  by  the  company,  and 
oeariy  as  many  more  oT^ned  by  employ eB.  There  art"  several  churchea,  and 
agmiSed  school  that  ranks  among  the  best  in  Michigan.  The  Atlantic  affords 
laesample  of  thrift  and  economy  that  can  be  studied  to  adi'antage. 
I  The  ehafts  of  tbe  mine  are  lettered  in  order  from  north  to  south  from  "A" 

^^  to  "F/'  giving  a  total  of  six  shafts.     The  production  is  now  secured  from 
■  •A,*  "B/*  and  '^D"  shafu. 

^"  **A,"  the  northernmost  shaft,  was  started  in  1897,  to  open  newly  pur- 
I  chtatd  ground.  It  is  sunk  at  an  angle  of  54*^,  or  one  degree  flatter  than  the 
[  Qtfaer  ahafta  of  the  m^ine,  and  is  the  largest  in  dimensions  of  any  of  the  six,  be* 
inf  fo20'  inside  of  timbers*  with  three  compartments,  two  of  which  are  skip- 
ways,  the  third  for  men  and  pipes.  The  surface  improvements  at  this  shaft, 
completed  in  1899,  consist  of  a  shaft-roc khouse  35x67'  on  the  ground  and  84' 
high,  of  frame  construction,  fitted  with  four  rock -crushers.  There  is  a  boiler- 
houae,  38x50^  in  size,  T^ith  redstone  walls  and  steel  truss  roof,  also  an  engine- 
houK,  48x50', of  the  same  construction  as  th*'  Iwiler-house,  containing  a  26x48* 
double  Coriiae  engine  of  Allis-C'halmers  manufacture.  This  is  so  built  that 
It  eftn  be  compounded  later,  when  greater  depth  neceasitatea  more  economy 
b  steam  consumption.  The  hoisting  is  done  o\'er  a  double  conical  drum 
having  a  diameter  of  10'  at  either  end,  and  of  15'  6*  in  the  center.  Nine-ton 
dope  are  hoisted.  The  shaft  itself  is  1,377'  northeast  of  "  B  "  sliaft,  and  is 
mr  deep. 

*•  B"  shaft  has  two  compartments,  both  used  for  skip-tracks,  there  being 
no  man-way.  Underground  the  shaft  is  looking  well,  and  on  surface  is  fitted 
with  a  magnificent  new  hoisting  paint.  The  hoist  is  of  rorlisa  pattern  and 
AUis-Chalmera  make,  with  a  double  conical  drum,  the  engine  Rud  drum  being 
similar  in  design  to  the  plant  at  **A*^  shaft,  but  much  larger  throughout. 
The  drum  is  1 2*  in  diameter  at  each  end  and  24'  4"  in  diameter  at  the  middle, 
where  there  is  a  cylindrical  section  IS''  wide,  the  balftnce  of  the  drum  tapering 
sharply  in  both  directions.  The  drum  has  a  22'  face  and  in  itself  weiglis 
140  tons.  All  grooves  are  lathe-turned,  for  1  li"  steel  cable.  The  hoist 
il  operated  in  counterbalance  and  is  good  for  a  depth  of  4^000'.  Owning 
to  its  working  in  balance,  eleven-ton  skips  are  hoisted  ^ith  case  at  the 
rate  d  3,400'  per  minute.  It  m  built  for  operation  at  a  steam  pressure  of 
100  pounds  to  the  inch,  and  is  direct-acting  and  n  on -condensing.  There  are 
band  brakes  at  either  end,  set  by  gravity  and  instantaneously  released  by 
Steam  power.  Thip  is  one  of  the  finest  hoists  in  the  district.  ^VB**  shaft 
2,i90'  deep  »t  the  close  of  1902. 
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"C"  ih&ft^  neatt  southwest,  waa  abandoned  after  the  fim  of  1898, 

•'D"  shaft,  1,465'  southwest  of  ''B/'  is  the  deepest  and  best  sh^fl 
of  the  mine,  being  2,S70'  deep  at  the  close  of  1902.  It  is  9x18'  in  stse,  inside 
of  timbers^  being  of  nearly  as  large  stzc  as  "  A/'  and  has  three  compartments^ 
two  for  skips  worked  in  balaoce.  The  engine-house  is  48x60'  in  siae,  of  red* 
stone  with  steel  truss  roof.  The  hoist  is  of  Nordberg  naake,  and  in  easential 
features  a  duplicate  of  the  powerful  hoists  installed  at  various  sbafta  of  the 
Osceola,  Kearsarge  and  Isle  Royalc  mines.  It  operates  in  balance  and  is 
calculated  to  hoist  six-Ion  skips  from  a  depth  of  one  mUe.  The  boiler-bouse 
has  four  Stirling  boilers,  of  150  hor»e-power  each.  The  shaft  is  looking  well 
in  nearly  all  of  the  present  stopes,  and  gi\es  promise  of  good  rock  for  ibe 
future.  It  commands  a  large  tenitor^^  and  will  do  the  lion's  sharo  in  keeping 
up  Atlantic  production  for  some  years  to  come. 

"  E*'  shaft,  2,440'  deep,  is  used  for  a  man-way  and  air  and  water  pipes, 
no  rock  being  hoisted  therefrom, 

"  F"  shaft  is  478'  southwest  of  **  D/'  and  was  long  a  large  producer.  It 
was  2,146'  deep  when  put  out  of  commission  in  J 902. 

A  50-drill  IngersoU-Sergoant  compound  air-compressor  went  into  com- 
mission in  D*>cember,  19<)I,  and  gives  eflScicnt  serN'icc.  Among  mlsce 
ous  buildings  are  the  compressor  houses,  *'dr>'8, "  carpenter,  blacksmith 
machine  shops,  and  a  sawmill,  at  the  mine,  There  is  a  fire  department,  with 
apparatus  and  complete  volunteer  brigade,  also  fire  pumps  in  the  princi- 
pal buildings. 

The  Atlantic  stamp  mill  is  at  Eedndge,  on  La.ke  Superior,  and  waa  bull 
1804-95.  The  building  is  151x234'  in  siiSf,  of  wood,  on  stone  foundation 
Water  is  furnished  from  a  dam  across  the  mouth  of  the  river,  a  description  of 
which  will  be  found  in  the  article  on  Baltic.  There  is  about  tw^o  nule«  of 
lake  front^e,  affording  sand  ample  room.  The  mUl  has  six  stamps  with  18* 
cj'lindera,  which  when  first  installed  cmshed  about  300  tons  each  daily.  Solid 
foundations  w^re  placed  under  the  heads  in  1898-99  and  condenflere  we  re  added 
early  in  1900,  these  improvements  increasing  the  capacity  of  each  stamp  about 
50  tons  daily,  without  marked  increase  in  running  cost.  Power  is  aupplied 
by  a  14x42*  Reynolds  engine  of  t.4>rliss  pattern.  There  is  a  7x14x12"  Gard* 
ner  fire  pump  in  the  mill,  also  a  similar  pump  in  tiie  boiler  house  adjo'ming, 
for  protection  against  fire.  A  machine  shop  is  fittt-d  up  in  the  mill,  and  sup- 
plied with  all  tools  required  for  repair  work  and  fitting  at  that  point.  Ad- 
joining  the  mill  is  the  boiler  house,  also  of  wood,  on  stone  walls,  71x101'  in  siae. 
A  Green  fuel  economizer  was  added  in  1899,  and  has  worked  syocessfully,  sav- 
ing about  12%  in  fuel  bills.  At  the  millsite  there  is  a  good  frame  warehouse, 
30x36'  in  size,  store  building,  smithy,  and  a  number  of  comfortable  dwellings 
for  employes. 

The  Atlantic  railroad*  owned  by  the  company,  connects  mine  and  mill 
with  9  miles  of  main  line.  A  branch  line  runs  3  miles  from  the  mine  t<i  th«* 
old  raillsite  on  Portage  Lake,  where  there  are  large  roal  and  merchandisie 
wharves  for  receipt  of  fuei  and  svipplies.  The  railroad  has  4  Baldwin  and  I 
Brooks  locomotives,  130  hopper  cars  for  rock  and  coal,  and  60  fiat  cars  for 
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wood  and  general  freight.    The  mine  b  on  tlie  main  lini?  of  the  Copper  Range 
railroad. 

The  mill  ia  now  stamping  about  1^500  tons  of  rock  daU)'  and  the  percent- 
age of  copper  flecared  therefrom  showed  an  increase  toward  the  clodse  of  1902. 
Explorations  on  Section  16,  in  search  of  the  Baltic  amygdaloid^  have  not  been 

rpiooeflBful,  btit  are  b(>ing  cuntitiued  with  dogged  persistence. 
WnAB  COPPER  SYITOICATE,  LTD, 
Offices;  St.  James  Square,  Manche8t«-r«  £ng.     Corporation  was  organized 
*'to  acquire  mines/*     No  returns  secun^d. 
AUSTRALIAN  COPPER  SYIOICATE,  LTD. 
Offices:  2t  Royal   Exchange  Ave.,  London^  E,  C,  Eng.     A  corporation 
formed  **to  acquire  mines  anywhere  in  the  world/*     No  returns  secured. 
AUSTRALIAN  MINING  CO.  AUSTRALIA, 

Offices:  42,  New  Broad  St.,  London,  E.  C,  Eng.  Owns  2t),<KX)  acres 
of  mineral  land  in  the  Reedy  Creek  diHtrict,  South  Australia.  Has  not 
mined  since  185S.  Owns  the  Tungkello  mine,  leased  to  Kitticoola  Gold- 
Copper  C<).  » 

AVmO  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices :. Basildon  House,  Moorgate  St.,  London,  E.  C,  Eng.  F.  L. 
Gardner,  chairman;  Chas.  B.  Hynn,  mamiging  director  at  mines;  W, 
Bramall,  secretary.  Capital,  nominal.  £i,mjO,tXH>;  bsued,  £888,422,  Prop- 
erty, 610  acres  of  gold,  silver  and  copper  lands,  also  a  dam  site,  302  acres, 
at  Avino,  Durango,  Mex.  Mine  extensively  opened  by  shafts  and  tunnels 
and  equipped  with  stt-am  and  t^lertric  power.  Has  400-ton  concentrator;  em- 
ployed abcmt  5(X)  men  at  last  accounts. 

AZTEC  COPPER  CO.  MICHIGAN. 

Property,  190  acres,  lying  just  east  of  Hilton  mine  of  Adventure 
Conaolidaied,  in  Ontonagon  county,  Mich.  Production,  353  tons,  863  lbs., 
of  which  100  tons  was  secured  in  a  single  mass.  Idle  many  years,  Com- 
pai^  neglected  to  pa\'  taxes,  but  tax  titles  were  set  aside  in  company 'a 
fuvi>r,  No  VI  in  be  r,  191)1. 

AZTEC  COPPER  MINING  ^  SBiELTING  CO.  MEXICO, 

Office :  907  Stephen  Girard  Bldg.,  Phiiadelphia,  Pa,  Mine  office :  Hancho 
dri  Alininez,  Jalisco,  Mexico.  C'apitaliisation,  $,'iO<KOOO.  Dr.  Pemberton 
Dudley,  president ;  John  H.  WilUams,  general  manager ;  ('.  D.  Lance,  secretary* ; 
Isaac  S.  Smith,  Jr.,  treasurer.  No  returns  secured  in  response  to  repeated 
requests. 

AZTEC  GOLD  &  COPPER  BONING  CO.  COLORAtK). 

Office :  53  State  St.,  Iio«ton,  Mass.     Mine  office :  Needleton,  La  Plata  Co., 

>lo.     Employs  15  men.    Organized  \S99,  under  laws  of  Maine*,  with  capital- 

ilion  $2,00tl,000,  shares  f  1  par,  non-asseasable.    David  W.  Williams,  presi- 

Lyman    Jordan,    vice-president;    Cieo.    F.  Bradstreet,   secretarj^    and 

irer;  preceding  officers,   Herbert   F.  Doble,  Chas.  A.  Howland,  W.  W. 

Brookings,  N*  P.  CummingB,  F.  E.  Chandler  and  C.  W*  Davis,  directors;  W, 

Z,  Kinney,  genera!  manager;  Josiah  Moore,  superintendent;  C.  K,  Colvin, 

mining  engineer.    Lands,  40  claims,  area  500  acres^  all  in  prcHt*ss  of  patenting. 
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Development  work  is  being  done  on  2  fissure  veins,  average  width  2^,  estinuted 
length  3,300',  with  estimated  average  value  $18  per  ton.  Ores,  sulphide;  de- 
velopment tunnel,  960',  goes  in  on  the  vein,  piercing  the  mountain.  Has  air 
ready  cut  5  ore  bodies  and  is  improving  as  depth  is  obtained;  will  give  about 
1,000'  of  back,  for  stoping,  in  centre  of  mountain.  Large  water  poiver  be- 
ing developed,  enough  to  run  the  mine  and  sell  a  surplus  to  adjoining  prope^ 
ties.  Considerable  amount  of  ore  on  dump  ready  for  milling.  High-grade 
ore  being  selected  for  shipment  in  spring  of  1903.  Company  plans  erecting 
a  concentrator  in  1903. 
AZURITE  COPPER  ft  GOLD  CO.  ARIZOEA. 

At  Tucson,  Pima  Co.,  Ariz.     Operated  by  L.  Zeckendorff  db  Co.     Hsi 
copper-gold  ores,  developed  by  shaft.     Steam  power  equipment  and  704oB 
smelter.     Worked  a  small  force  at  last  accounts. 
BABCOCK  ft  KITTERMAN  GROUP.  OREOOIT. 

At  Althouse,  Josephine  Ck).,  Ore. ;  prospecting  work  in  progress  at  last 
accounts. 
BADEN-BADEN  GOLD  MININa'  CO.  COLORADa 

At  Black  Hawk,  Gilpin  Co.,  (!)olo.     Newell  Bros.,  managers.     Has  gold- 
silver-copper  ores;  steam  power;  about  25  men  employed  at  last  accounts. 
BADGER  COPPER  CO.  WYOMDIG. 

Organized  July,  1902,  to  conduct  operations  in  Albany  Co.,  Wyoming, 
with  headquarters  at  Laramie,  but  letter  addressed  to  company  returned 
unclaimed,  October,  1902. 
BADGER  MINE.  COLORADa 

On  the  Platte  river,  12  miles  east  of  Peari,  Colo.    Owned  by  Alex. 
Hilton,  et  al.     Has  a  limited  amount  of  development  work,  with  good  showing 
of  high-grade  ores. 
BADGER  STATE  MINING  ft  MILLING  CO.  WYOMDIG. 

At  Saratoga,  Carbon  Co.,  Wyo.     Gus  Jensen,  president.     Was  working 
small  force  at  last  accounts. 
BALADE  MINE.  NEW  CALEDONIA. 

Address:  probably  Noumea,  New  Caledonia.     This  is  a  new  copper 
property,  said  to  possess  merit;  efforts  to  secur^  details  for  this  work  were  not 
successful. 
BALAKLALA  MINING  CO.  CALIFORNIA. 

Office :  222  Bush  St .,  San  Francisco,  Cal.  Property,  near  Copley,  Shasta 
Co.,  Cal.  i\  A.  Malm,  president;  W.  W.  Adams,  superintendent.  Lands, 
26  claims,  13  patented,  with  about  35  outlying  claims.  Principal  develop' 
ment  on  El  Capitan  group,  which  is  opened  by  tunnels.  Ore  body  on  400' 
level  is  60'  to  100'  Avide;  ore  ranges  in  value  from  poor  to  good.  Diamond 
drilling  has  proven  extensive  ore  body  and  also  shows  additional  deposits 
of  apparently  higher  average  grade,  100'  below  the  main  body.  Ore  occurs 
in  lenses,  hurgest  about  50x500x700'. 
BALD  MOUNTAIN  MINING  CO.  WASHINGTON. 

Near  Clear  Lake,  Skagit  Co.,  Wash.    A.  H.  Rogers,  superintendent. 
Was  driving  tunnel  at  last  accounts. 
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BALHAHW AH  COPPER  A,  GOLD  MI!f£,  LTD. 

Ga\T*  address  u^  Brotid  St.  Hoiiw*,  I^ndon,  E.  (*.,  England;  not  found  by 
poetat  authorities  in   I/4>ndijn. 

BALKAlf  COPPER  CORPORAnON,  LTD.  TURKEY. 

Oifices:4,  R^dcross  St.,  Lf»ndon,  E.  (\,  Eng.  Sir  (X  R.  Hlackf,  chainiian ; 
J.  Rowle\%  manaii^inif  director;  E.  A.  Foster,  BPcretafy.  Capita,  nominal, 
i25«),OU<».  Property  is  the  Yardimly  copper  mine,  area  7,9()0  su^tvb,  imd  the 
<li&pzi-Hane  mine,  ar^a  2,500  ju^rvs,  lx>f  h  situated  in  the  Rhodope  Mumitaios^ 
northirest  of  Constantinople.  Mines  are  held  on  annual  rt*iitai  of  £42()  and 
^'\:  Mvaltv  on  gn^as  production. 

BALuUbALLA  mine.  AUSTRALIA. 

In  the  PUbarra  di^rict  of   West  Australia.     Is  developing  carbonaJte 
tod  ttxide  ores,  exposed  at  surface  and  worked  open-cast. 
B4LTIC  MDIIITG  CO.  MICHIGAIf. 

DPke :  n -13  William  St.,  New  York.     Mine  office,  Atlantic  Mine,  Hough- 
too  C^,,  Michigan.     In  active  operation  and  a  large  producer,  working  upwards* 
ni^n.     Organized   December   1897,   under  laws  of  Michigan^   with 
ization  12,500,000,  in   100,000  shares,  par  value  125  each,  $18  paid 
bL    Annual   meeting,   first   Monday  in  March.     John  Stanton,   pr^^ident; 
John  R.  Stanton,  8ecretar>^  and  treasurer;  John  Stanton,  Joseph  E.  Gay, 
A.  Paine,  S.  L.  Smith  and  Carmron  Currie,  directors.     Frank  McM. 
agent;  F,  W.  Benton,  superintendent;  John  Jolly,  mining  captain; 
C.  Cole,  clerk;  Theodore  Dengler,  mining  engineer;  F.  G.  Coggin,  mill 
itendejit.      Practically  entire  stock  Issue  of  the  Baltic  company  is 
beld  by  the  Copper  Range  Consolidated  Company,  since  December^  1901. 
Official  sworn  returns  to  the  state  of  Michigan,  an  of  date  Jan.  1,  1902. 

[''■""ofle  the  folio  wig  figures: 
Amount  cash  paid  in  on  capital  stock 11,795,092 .00 
Amount  paid  in  by  conveyance  of  property  to  company ....   1 ,000,000 .00 
Entire  amount  inVGsti»d  in  real  estate. ,    1,014,751  .OtJ 
Amount  of  peraonaJ  estate .  , .  . , 99,182 .35 
Amount  of  unsecured  or  floating  debt 170,742 .29 
Piroduction  of  copper,   1901,  in  pounds.. . 2,641,432 
TotAl  production  of  refined  copper  to  close  of  1901  has  been  5,300,328 
ids.     In  1901  the  net  income  from  copper  produced  was  $433,947.78,  and 
rurming  expenses  wem  $379,208.88,  leaving  actual  mining  profit  of 
$51,738 .  90.  Const  ruction  account  for  new  buildings,  niacluner>%  etc.,  including 
the  new  stamp  mill,  reached  $434,990.37,  beside  which  $13,750  was  paid  for 
Uie  millsite  and  timber  lands. 
^_        Mineral  lands,  800  acres,  lie  near  the  Eastern  sandstone,  a  portion,  ap- 
^Hlonniatei^'  75  acres,  beii^g  on  the  sandstone.     The  tract  comprises  all  of 
^Tection  21  except  the  southeast  quarter,  and  the;  west  half  of  Section  20,  Town 
54  North,  Range  34  West.     The  Baltic  is  bounded  on  the  north  by  ttu»  Wheal 
Kale  and  the  Section  Sixteen  tract  of  the  Atlantic ;  on  the  east  by  lands  of  St, 
Marj'^B  Mineral  Land  Co. ;  on  the  south  by  Canal  lands,  a  tract  owned  by  Huasey , 
Howe  &  Co.,  and  the  Trimountain,  and  on  the  west  by  the  Tri mountain.   Tbe 
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Baltic  ia  two  and  a  half  milrs  south  of  tlie  Atlantic  mine  in  almost  a  due  line, 
and  its  north<>rimio8l  nhtift  m  not  quite  four  inUes  southwest  of  No.  10.  tlie 
aouthemma'it  bhaft  of  the  Huron  mine  of  the  IsJe  Royale.  To  t)ie  south- 
ward the  frimouiit^i  and  {'banipion  mines  are  opened  on  the  same  lodi^  00 
the  Baltie, 

The  Baltic  shafts  are  numbered  from  south  i<y  north,  with  the  exception 
of  No.  2t  whir-h  is  south  of  No.  I,  the  discovery  slmft.  No,  2,  the  aouthert)- 
most  shaft,  ia  nearl\'  one^haif  mile  north  of  the  southwestern  t>oundaiy  of  I  be 
Baltic  lauds,  following  the  Baltic  lode's  strike  produced,  and  is  260'  deep. 
No.  1  is  5;i5'  northeast  of  No.  2  and  is  219' deep.  No.  3  is  635'  nortii- 
east  of  No.  2  and  is  695'  deep;  No.  4  is  90<J'  northeast  of  No.  3  and  is  OSS' 
deep.  No.  5  is  855'  northeast  of  No.  4.  and  is  456'  deep*  Tliis  gtv-es  a 
stretch  of  3,025'  betwiH*n  the  extreme  shafts,  in  addition  to  which  several 
hundred  feet  have  been  proven  by  the  north  drifts  from  No.  5.  No.  1,  the  dia* 
covery  slxaft,  being  too  crooked  for  permanent  U8t%  was  abandoned.  No.  2  was 
tlM^  ^TSi  producing  shaft,  imd  remains  an  important  source  of  rock  supply »  No. 
3  is  the  principal  shaft  of  the  mine.  The  tempor>'  plant  at  No.  3  waa  burned 
April,  1901 ;  a  new  hoist,  of  modem  design  and  great  capacity,  was  put  in  com- 
mission June,  1902,  Thi^  engine  house,  38x50',  is  of  steel  frame  with  oon- 
cn:te  tilling.  The  shaft -roc  khouse  is  35x71',  with  wing  17x31',  and  ia  88* 
high,  of  wood  alK-athed  with  st^.^el.  This  has  a  16x18*  engine,  two  18x24' 
Blake  crushers  and  bins  with  l,4tX1  tons  storage  capacity. 

No.  4  shaft  is  to  have  a  powerful  ntw  Allis-<.'halmer8  hoist  in  1903L  A 
•ted  shaft- roc khouse  was  built  around  the  former  wooden  structure  in  1902* 
The  equipment  will  be  practically  a  duplicate  of  that  at  No.  3,  when  the  new 
plant  is  ixkHtalled.  No<  5  also  has  a  new  steel  shaft-rockhouse^  built  in  1902, 
and  is  to  [x\  equipped  the  same  as  Nos.  3  and  4. 

The  Baltic  lode  is  an  exwptionally  strong  amygdaloid,  ranging  from  15' 
to  60'  ^ide,  and  is  so  well  mineralized  tlmt  at  most  points  it  must  be  more  or 
less  thoroughly  beaten  away  from  wall  to  wall.  The  great  width  of  the  slopes 
has  brought  about  the  usi>  of  a  walling  syst^em,  l>y  which  waste  rock  is  built 
into  dr\'  walls  along  the  drifts,  thus  saving  limbering,  gi\ irig  stronger  walk 
tliau  any  limlier  could  supply,  and  reducing  ct»st  of  hoisting  lean  rock.  A 
little  copper  ore  b  found  as  mel aconite,  in  mirrow  fissure  veins  crossing  the 
lode.  These  ivre  tcK>  small  to  follow,  but  the  ore  mined  in  the  stopes  is  SAVied 
in  tht^  milling,  and  carries  35%  to  40%  copper,  as  dressed.  It  smelts  readily 
with  the  native  copper  mineral. 

The  Baltic  lode  was  discovered  in  18S2,  but  while  the  showing  in  copper 
was  gtx>d,  work  was  abandoned  at  shallow  depth  because  the  drillhole  was 
pitched  at  the  wrong  angle  and  spt»edil\^  ran  into  the  tiauging  wail.  The  prop- 
erty W'as  again  explored  by  Tapt.  W.  A.  Duim,  and  the  present  company  took 
over  the  mine  in  Deceml)er,  ISyT^  since  when  development  has  been  continuous 
and  most  effective,  the  close  of  1902  finding  the  Baltic,  on  ita  fifth  buthday, 
among  the  25  largeat  copper  producers  of  the  world. 

The  Baltic  lodo  has  a  strike  of  N.63^E.,  from  shafts  2  to  5.  To  the 
northeastward  of  No.  5  the  strike  and  continuation  of  the  lode  are  uiioertatiL. 
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There  b  &ir  extensive  ftiiilt  in  this  direi-tiuii.  thoy»;h  imi  yet  reached  by  lb<: 
north  drifts  from  No,  5,  and  the  lode  is  probabl}'  thrown  some  distance  lo  the 
eastward.  The  dip  of  the  lode  averaiajeti  a-liout  73"^— I  hi*  sharpest  of  any  de- 
veloped cupriferous  bed  in  the  Lake  district. 

The  compreasor  house  is  located  between  shafts  3  and  4  and  is  36x58', 
ha^iDg  concrete  foundations  and  stom'  walb,  with  su^'l  roof,  housing  a  com- 
preSBor  with  a  capacity  of  4^000  cubic  feet  of  free  air  per  minute,  Adjoining 
is  a  boiler  house  of  giniilar  mat^^rial,  49x76',  with  mug  12x62',  having  four 
Sdrliog  water-tube  boilers  of  250  h.  p.  eac*h,  and  a  14^)'  at4f -supporting  steel 
eiDokestacic:.  This  t>oiler  plant  also  fumbhos  slearn  for  tht^  hoiiit  at  No.  3, 
A  coal  trestle  360'  long,  with  storage  capacity  of  5,tMX}  torts,  adjoins  the  boilt-r 
bouse,  and  undemcalh  the  trestle  is  a  5xS'  conerete  tunnel,  through  which  coal 
ks  hauled  by  an  endleae  cable  m  traracars  on  a  down-grade.  A  very  complete 
electric  plant  for  hghting  the  mine  buildings  and  location  started  work  in 
Juhr,  1902,  The  mine  structures  include  a  combination  machine  shop  and 
vmthy,  50x132',  with  stone  walls  and  stc«4  roof;  carpenter  shop  44x72^:  a 
comxnodiouB  office  building  put  up  in  19<)2 :  a  miners'  changing  house,  30x90', 
with  hot  and  cold  water,  bathtuljs,  lockers,  etc,  and  about  75  well-built  and 
comfortable  dwellings  for  employes.  The  mine  is  on  the  Painesdale  branch 
of  the  Copper  Range  railroad,  which  transjxyrts  the  Baltic  rock  from  mine  to 
miU,  and  is  also  reached  by  a  branch  of  the  Atlantic  railroad. 

The  Baltic  stamp  mill,  at  Redridge,  on  Lake  Superior,  half  a  mile  west  of 
the  Atlantic  mill,  was  begun  in  19(K>  and  w^ent  itito  conimission  m  December, 
1901,  with  one  head.  The  mill  proper  is  175x195'  of  structural  steel  on  stone 
foundations  verj'  heavy  throughout,  the  foundation  alone  costbig  nearly 
190,000,  Tlierc  are  four  Nordberg  stamps  ^^ith  20x24*  cylinders,  cnishing 
about  500  tons  each,  daily.  Foundnt ions  for  the  stamps  are  the  mo«t  mas- 
sive ever  eet^  tlie  use  of  tiniU^r  crilifiing  havbig  lM'c*ri  dittjXMiwtd  with,  and  all 
Ct0tings  and  concrete  made  exceptionally  heavy  to  witlistand  ilie  tiTrifii!  blows 
of  the  stamps.  The  au\il  plates  beneath  the  mortars  wc^igh  *J>  tons  each. 
Eight  l^Hfley  concentrators  are  used  in  place  of  finisher  jigs  and  siime-tables. 
A  compound-condensing  Corliss  engine  nms  the  four  stamps  and  washuig 
machinery.  The  diB(*hargf^  at  the  mill  is  25'  above  nw^an  water  datum  of  Lake 
Superior,  and  with  the  usual  drop  of  one  in  ten  provides  for  the  wasting  of 
many  milhons  of  tons  of  tailings  by  gravity  alone.  The  mill  is  heated  by  a 
system  designed  and  built  by  Coogan  <fe  Strothenke.  Air  is  delivered  through 
four  blowera^  being  previously  hc^ated  by  passing  over  steain  coils,  radiation  in 
tllB  coils  being  insured  b\'  the  vacuum  sj  stem.  Adjoining  the  mill  is  the  boiler 
house,  55x90',  of  steel  frame  on  stone  fomidationa,  houaiiig  five  250-h.  p.  Stir- 
ling water- tube  boilers,  A  Green  fuel  economizer  is  in  use  here.  Instead  of 
having  a  smokestack  to  induce  draft  for  the  boilers,  a  set  of  duplex  fans,  driven 
by  the  mill  engine,  has  been  installed.  Behuid  the  boiler  house  a  storage  yard 
has  been  built,  holding  about  25,fW>  tons  of  coal,  for  the  joint  use  of  the  Baltic 
and  Atlantic  mill^.     Coal  is  brought  to  thr  boilrrs  through  tunu^-ls,  by  gravity. 

Water  for  both  rhe  Flabic  and  Albmiic  mills  iw  furnished  by  a  dam  across 
the  mouth  of  the  Salmon  Trout  ri\  er.    An  old  dam  built  by  the  Atlantic  in 
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1894  was  siihmergpd  to  a  drpth  of  2<y  by  the  noAv  dam,  bmlt  joiniJ}  b\  ihe  At- 
lantic and  Ball  if,  at  a  cost  of  al>nut  |150,*MK).  This  new  Btruclure  b  the  first  of 
iti*  kind  in  the  world,  hciiig  a  st-cel  gravity  dam,  so  calM  because  built  of  sUtI 
and  anehortKi  in  its  own  weight,  irrP8pecti\ e  of  the  holdinjf  pow^r  of  thi*  rock 
at  its  bottom  and  sidrs.  The  plan  wm  sUR^ested  by  Mr,  J.  F.  Jackson,  of  liie 
Wisconeio  Bridge  &  Iron  C  onipany,  and  the  details  were  cArpfulIy  inspected 
by  Foster  Oowell,  of  New  York,  aii  eminent  hydraulic  specialist,  who  act^  as 
ronaulting  ejigineer  during  construction.  The  dam  was  built  by  the  Wisconsin 
Bridge  <fe  Iron  Company  and  Prendergast  <fe  Clarkson,  the  eompletffd  work  n- 
(jiiiring  about  1,000,001)  poimds  of  steel  and  8,000  cubic  yards  of  concrete  work- 
It  impounds  about  1,250,000,000  gallons  of  water  and,  estimating  the  flow  ul 
tlu»  river  at  its  nnnimum,  can  furnish  water  snificient  to  wash  5,000  tons  of 
rock  daily,  300  days  per  annum.  As  the  cost  of  pumping  water  at  other  mills 
in  the  district  averages  about  2  cents  per  ton  of  rock  stamped,  this  figure  rep- 
resents the  saving  effected  the  Atlantic  and  Baltic  companies  by  this  dam. 

The  dam  proper  is  in  five  sections,  i\ith  a  tot^l  length  of  475'.  The  cen- 
tral, or  deepest  section,  is  74'  high.  The  dam  is  anchored  in  a  cement  foundja- 
tion  of  great  strength.  C)n  either  side  are  wings,  the  western  being  200* 
and  the  eastern  being  350'  long.  These  wings  are  in  comparatively 
shallow  water,  and  nm  made  with  cejnent  cores,  buttressed  b\'  earth 
embankments,  the  concrete  cores  Ijcing  built  up  from  exca^'ations  in  bed 
rock.  The  five  sections  of  the  dam  proper  are  all  of  the  same  general 
design,  the  difference  U^ing  that  the  central  section  is  higher,  as  it  is  bottomed 
in  the  bed  of  the  river,  and  has  a  wider  and  hea\ier  concrete  base  with  stronger 
iteel  bracing.  Briefly  described,  tlie  dam  is  of  steel  throughout,  anchored  in  a 
base  of  concrete,  with  braces  l>etween  the  crest  of  the  dam  and  the  extreme 
foot  of  the  cement  base.  The;  following  description  of  the  central  part  will  gi-^T- 
an  idea  of  the  general  construction  of  all  five  sections.  The  eoncrett*  liase  is 
62'  wide,  built  up  from  rock  excavation.  The  residtant  of  all  pressures  gives 
a  pressure  of  2,626,000  pounds  for  each  steel  section  of  8'  wide  by  74'  high. 
Tin*  upp«*r  50'  of  the  dam  in  this  central  si^ction  of  100'  is  inclined  at  an  angle 
of  45**  from  the  water,  which  throws  the  point  of  overturning  within  the  cen- 
tral third  of  the  concrete  base,  fdlowing  an  ample  margin  of  safety.  '^The  dam 
is  made  of  plates  of  the  best  boiler  steel,  concave  on  the  wat<jr  sidt%  8x16'  in 
size  by  3-S*  thick,  riveted  and  caulked  watertight,  and  supported  by  parallel 
inclined  *'  I "  beams  24*  deep  for  the  fvtll  depth  of  50'  l>elow  the  crest  of  the 
dam.  On  the  lower  s<^ction  the  steel  is  of  3-16*  thickness,  8x16'  in  si^e,  con- 
cavCi  riveted  and  caulked,  but  resting  directly  against  the  concrete  base. 
The  *'  I  '*  beams  of  the  upper  or  main  section  arc  supportc-d  by  heavy  triangular 
frameworks  of  inclined  steel  columns  and  struts.  The  entire  steel  structure 
is  anchored  to  a  2*  steel  baseplate  at  the  bottom  of  the  concrete  by  a  laifse  num- 
ber of  I H',  r  and  2H''  steel  rods,  of  15'  to  30'  in  length. 

Water  is  taken  from  the  dam  by  three  38"  ri\^eted  steel  pipes,  from  points 
about  20'  below  the  cn-st,  one  pipe  being  on  the  Atlantic  and  tw*j  on  tin* 
Baltic  «dc.  A  system  of  valves  and  wast^i  weirs  has  been  installed,  but  the 
stnicttire  is  of  such  a  nature  that  it  could  not  be  injured  were  water  to  flow  con* 
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tinucmaly  over  its  creat  for  an  indefinite  period.  Sumioynting  this  dam,  and 
m  it  but  not  of  it,  is  a  railroad  trt^tJe^  designed  and  built  at  thit  same  time  aji 
Uie  dam,  but  in  nowise  a  portion  of  it.  The  center  of  tbe  railroad  track  ia  10" 
doWQ^-fitream  from  the  cre«t  of  the  dam,  with  ibft  tra^-k  7'  above  the  creat. 
In  the  central  sections  the  foundations  for  the  fet*t  of  the  trestle  are  all  in  the 
coocxete  work,  but  elsewhere  the  down -hill  or  northern  piers  for  the  tneatle  are 
bdov  the  concrete  work,  and  are  separately  built ,  This  treat  le  is  used  by  the 
Copper  Range  railway  in  reaehing  the  Baltie,  Trtmountain,  Champion  and 
Ad\*enture  mills,  west  of  the  Salmon  Trout  river. 

The  Baltic  began  production  in  August,  1899,  using  one  leased  stamp  at 
tiie  Atlantic  mill-  A  second  srtarnp  was  leased  from  ihe  Atlantic  one  year  later. 
The  first  stamp  at  the  new  Baltic  mill  began  work  Dee.  19,  19()l;  the  second 
stamp  started  in  February  and  the  third  in  August,  1902.  I'he  fourth  head 
also  went  into  commission  in  1902»  but  was  put  to  work  on  roek  from  the  t'ham- 
pion  mine;  this  will  soon  l>e  released  for  the  use  of  the  Baltie.  There  is  no 
question  of  Uie  ability  of  the  mine  to  feed  all  four  slainpij  ^\'ilh  s<4ected  rock, 

TlierB  are  two  remarkable  features  connected  viith  the  progress  of  the  Bal- 
tic as  a  producer,  these  being  the  steadUy  increasing  j>erceiitage  of  copper  secured 
from  the  rock,  and  an  equally  steady  inerenj^tj  in  the  monthly  produetion. 
The  mine  has  never  taken  a  step  bat'kward,  but  from  AugUijt,  1899,  when  the 
first  product  was  secured,  every  month's  output  has  been  larger  than  that  of 
the  preceding  month.  The  mine  should  begin  19t)3  with  a  monthly  product 
erowding  600  tons  of  mineral,  piacin|r  the  Bailie  fourth  in  output  among  Lake 
Superior  mines  and  among  the  world's  20  laigest  copper  producers.  Mean- 
wtule,  the  percent^e  of  copper  secured  per  ton  of  rock  BtamjM^d  increased  from 
17  pounds  in  1899  to  19  pounds  in  19*X)  and  thence  to  23  pounds  in  1901,  wMe 
about  25  pounds  of  ingot  copper  is  beinp  set  u red  from  every^  ton  of  rock  stamped 
Hi  the  close  of  1902.  The  Baltic  is  amply  substantiating  the  favorable  estimate 
of  tbe  mine  made  in  the  first  annual  issue  of  this  work,  and  the  critics  tliat 
carped  without  underetanding  have  ceased  their  ineffectual  laliors. 
BALVAHERA  MINING  CO.  MEXICO. 

Office:  11  Broadway,  New  York.     C'haa.  W.  WTiite,  secretary  and  treas- 
umr.     No  retiuiis  secured. 
BARAGUICDA  MINES.  INDU. 

At  Baj'agunda,  Hazaribagh,  Bengal,  India,  Were  operated  1887  to  1891, 
tumiiig  out  about  1,000  tons  copper,  in  those  five  ye^rs.  Ore  occurs  as 
chalcopyrite  running  only  1%  to  3%  copper,  in  a  gangue  of  micaceous  schist. 
Matters  were  not  improved  by  the  necessity  of  carting  all  ore  24  miles  to  the 
smeiter  at  Giridhi.  (inl\'  possibility  of  inuking  a  paying  mine  would  be  in 
laige  operations,  with  smelter  on  the  ground, 
SUCESION  DE  BARAZARTE.  CHILE. 

O^-ns  the  Reveiit^n  tnine,  4(X>'  deep,  and  the  Abundancia  mine,  380' 
deep,  both  opened  183U,  at  Papt^a,  Taltal,  Chile.     Proixrties  idle  at  last 
accounts. 
BARRANCA  COPPER  CO.  MEXICO. 

Office:  120  Liberty  St.,  New  York.     Mine  office:  Barranca  del  Cobie^ 
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C'tiiliuahim,  Mexico.  Schuyler  Laurfncf*,  inanairer.  Operat<*s  Lii  Pmisima 
mine,  prcxlucing  copp<'r,  %\M  und  silver.  Main  shaft,  75</,  tunnel  2,ltM>'. 
Water  power;  \u%a  21)  stamps,  twn  4'  HuiitingUm  niilLs  and  tiO-ton  siiielu?r- 
Enipliiys  several  hyndrrd  men  when  working,  t'losed,  July,  1902,  but  sup- 
posed to  have  n-opeiied.  No  dii^rt  returns  secured. 
BASm  GOLD  &  COPPER  MIMNG  CO.  MONTANA. 

E.  R.  H olden  tt  ( V».,  20  Broad  St.,  New*  York,  fiscal  agent^e.  Organued 
under  Montana  laws,  with  eapJt  alization  $2,.'>00,0D0,  shares  $5 par.  Robert  B. 
Smith,  prt^sident ;  M.  L.  Hewett,  \iee-pre8ident  and  genenU  manager;  C'has. 
B.  LovvpiusoQ,  sec  re  tar)' :  T.  E.  foil  ins,  1 1> 'assurer.  Property,  14  patented 
claims,  area  280  aer<*s,  near  Basin,  Jefferwon  CV»..  Mont.  Properly  ha.s  con- 
siderable develojinicnt  hut  never  hius  been  able  to  procua^  any  material 
production.  Hethietion  ]>l;tat  i?s  leiL^'d  to  Uniti-d  C*'Opper  Co 
BASSETT  MIHES,  LTD,  ENGLAIfB-l 

Offices  and  niines:  Basset t  Mines,  Redruth,  Comwall,  England^  F.  Oatb, 
chairman ;  R,  Kendle,  secretar)' ;  W-  James,  nunc  manager,  i  'apital,  nonitnal , 
£100,00*1,  but  property  is  operated  on  the  cost-book  plan,  la  primarily 
a  tin  mine^  but  produces  a  little  eop^x^r.  la  developt^d  by  ahaftii:  ha«  steam 
power  and  stamps. 
BATES  MrnniG  AND  SMELTING  CO.  MASSACHUSETTS. 

Offioe:  Gardner,  ^{vl<s      Mine  at  rharleniont^  Franklin  to.,  Maas.     Em- 
ploys »5  men,  in  developing  nt  work,     (irjranized  1902,  under  lawa  of 
with  capitatization  $200,0(10,  shams  $t  par,  non-a8se88al>le,     Wm.  H.  Bates^ 
Jr.,  prt:'8ident  and  general  manager;  Anton  Schulz,  Jr.,  sccretarj*;  J»  North, 
mining  captain.     Lands,  about  75  acres,  showing  3  tisauf^  veina  avy*-raging  3' 
w^dth,  ore  assaying  16%,  copper  and  $10  gold  per  ton.     Ores^  cludcocit<>, 
bomite  and  chalcopyrite.     One  shallow  shaft,  one  60'  timnel  and  an  open  cut. 
Company  contemplates  driving  tunnel  5«KJ',  sinking  aliaft  350'  and  adding 
a  eoneentrator  and  power  plant  in  1903. 
BATTLE  COPPER  MINING  CO.  WYOMING. 

Office:  Equilalnle  Bldg.,  Denver^  Colo.  Mine  office:  Battle,  Carbon  l.'o., 
Wyo.  Organized  I8t»8,  under  lavvsof  t  "olorado,  with  capitalization  $1 ,500, OtX), 
shar^es  $1  par.  \V,  H.  Baker,  pn'.Mident;  Phil.  8,  Delany,  vice-pnesident , 
J.  C,  Helm,  .secretar)^  and  ti-easun-r;  \V.  (\  I^^adlietter,  general  manager 
Mining  lands,  3  patented  claims,  an»a  54  acres,  showing  6  contact  veins  \iith 
average*  estimated  widtli  30',  length  2,000'  and  estimated  average  value  11% 
copper  and  $4  to  $40  gold  per  ton.  Ore,  sulphidr*;  13  shafts,  10'  to  213'. 
Steam  power.  Mine  is  on  line  of  aerial  tram  to  Encampment  8nielt4^r. 
BATTLE   LAKE   COPPER   EXPLORATION   CO.  WYOMING. 

Office :  25  East  Pike's  Peak  Ave.,  Colorado  Springs,  Colo.     No  definite  tf 
turns  secured, 
BATTLE  LAKE  TUNNEL  SITE  MINING  CO.  WYOMING. 

Office ;  1,323  Chaiulwr  of  Cunmierco,  Chicago,  HI.  Mine  office ;  Rambler, 
Carbon  Co.,  Wyo.  Employs  25  to  50  men.  Organii'/ed  19CK},  under  laws  of 
Wyoming,  with  capitalization  $2,5(X),00(J,  shares  $1  par,  non-ai 
M,  A.  Cheney,  president;  J.  Vk\  Brmiks,  Jr,,  vice-president ;  F.  P.  .Armbntatefa] 
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secretary  and  treasurer;  H.  J.  Stegemann,  general  manager;  preceding 
oflkexB,  W.  J.  Ford,  F.  J.  Lamberton,  C.  S.  Tomlinson,  J.  M.  Thomaa, 
Jr.,  and  W.  J.  Ruasell,  directors;  G.  AUyn,  mining  engineer.  Lands,  40 
claims,  11  patented  and  29  unpatented,  area  800  acres,  in  Battle  dis- 
trict of  Carbon  Co.  Number  ore  bodies  on  claims  not  wholly  known;  5 
fissure  veins  averaging  4'  now  being  developed.  Ores  are  carbonate,  oxide 
and  sulphide,  estimated  to  average  20%;  average  of  shipments  to  close 
of  1902  better  than  47%  copper.  One  shaft,  360',  3  tunnels  of  265',  500' 
and  895'.  About  one-half  mile  of  underground  openings;  blocking  out 
for  Btoping  just  begun.  Equipment  includes  Ingersoll-Seigeant  and 
Rand  compressors,  power  drills,  Cameron  pimips,  two  6x8'  hoists,  boilers,  etc. 
New  work  contemplated  for  1903  b  along  lines  of  general  development  and  com- 
pany will  continue  sinking  to  determine  the  exact  location,  size  and  permanence 
of  its  ore  bodies — a  very  wise  plan  for  a  new  property . 
BATTLE  LAKE  ft  BATTLE  CREEK  MINIlf  6  CO.  WYOMIN O. 

Address:  care  of  N.  B.  Noble,  Rice  Lake,  Wis.     Property,  near  Battle, 
Carbon  Co.,  Wyo.    No  returns  secured. 
BAmCAHn  COPPER  CO.  ARIZONA. 

Office:  Prescott,  Ariz.  Organized  under  laws  of  Arizona,  with  capital- 
isation 1600,000,  shares  $1  par.  H.  P.  Anewalt,  president;  Robert  £.  Morri- 
son, vice-president;  Jules  Baumann,  secretary  and  general  manager;  W.  S. 
Ci<dd8Worthy,  treasurer.  Property,  25  claims,  area  about  500  acres,  in  the 
Agua  Fria  district,  Yavapai  Co.,  Arizona. 
BAXTER  MINE.  CALIFORNIA. 

A  prospect  at  Redding,  Shasta  Co.,  Cal.,  near  the  Bully  Hill  mine  of 
the  Mt.  Shasta  Gold  Mines  Corporation.     No  returns  secured. 
BAT  HORSE  COPPER  MINING  CO.  WYOMING. 

At  Riverside,  Carbon  Co.,  Wyo.     W.  G.    Foss,  superintendent.     Wa« 
developing  with  small  force  at  last  accounts. 
BEAN  COPPER  CO.  ARIZONA. 

At  Gila  Bend,  Ariz.  C.  C.  Bean,  manager.    Has  copper-gold  ores,  opened 
by  shaft;  steam  power  and  small  force  employed,  at  last  accounts. 
BEAR  MOUNTAIN  MINING  ft  DEVELOPMENT  CO.  WASHINGTON. 

At   Colville,   Stevens   Co.,  Wash.     C.  G.  Carruthers,    superintendent. 
Was  opening  gold-silver-copper  ores  by  tunnel,  at  last  accounts. 
BEAR    MOUNTAIN    TUNNEL    ft    MINING    CO.  COLORADO. 

Near  Crystal,   Gunnison  Co.,  Colo.     Geo.    C.    Eaton,   superintendent. 
Copper-silver-gold  ores  opened  by  tunnel;  water  power  utilized. 
BEARS'  GULCH  MINE.  MONTANA. 

At  Twin  Bridges,  Madison  Co.,  Mont.     Owned  by  Alex.  Johnson;  no 
returns  secured. 
BEAVER  CONSOLIDATED  MINING  CO.  UTAH. 

OflSce:  23  Eagle  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Milford,  Bea- 
ver Co.,  Utah.  Employs  15  men.  Organized  1902,  under  laws  of  Utah,  with 
capitalization  $1,000,000,  shares  $1  par.  J.  J.  Tn-nam,  president  and  general 
manager;  J.  J.  Corum,  vice-presidint ;  H.  L.  (onini,  secretary';  E.  H.  Jacobs, 
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ireaaurer.  Dinertcrs  an-  precTtlinp  officoi^,  Z,  ('.  Tnte»k  smd  F.  Eberhardt; 
H.  D.  Trenani,  siipf'orit^mli'rit.  Landn,  H>  4'lainiK,  an»a  VM)  a**n?s,  stujuing 
fissure  \npiria.  Sulphide  otv,  lakt^n  from  nuiijiTwi.H  ^halltiw  workings,  assays 
5%  to  50%  copper  with  t-onsidf'rablf  gold  and  sUvxt  \aiiies.  8hafi8  of  SC, 
100',  and  105',  St4^Atii  hoisf  s,  air  compn'saors,  r-tr.  Com  patty  contemplates 
sinking  shaft  to  deptli  of  500'  and  crosscut  ting,  in  I9(J3. 
BBAVER  COPPER  MmiNG  CO.  WYOMIlfG. 

Addn-ss:  (  ollins,  Wyo.      F.  8.   Dickinson,    superintendent.     Suppcaed 
to  iw  developing  with  smal!  forc^. 
BEAVER  COPPER  MINING  CO.  WYOMDia 

Offiop;*  EnranjpnH'Ut,  Wyo.  Mine  offipc:  Downington,  CaH>on  Co,, 
Wyo,  Employs  20  men.  Oi-ganijA^d  under  laws  of  Wyoming,  with  capital- 
ization $1,000,000,  shares  $1  par.  S.  H.  Seofield,  president  and  general 
manager;  L.  W.  Woodson,  vice-president;  K.  H.  Parkison,  secretar>'  and 
treasurer;  W,  H.  Parkison,  superintendent.  Mining  hmds,  7  patented 
claimii,  area  120  ocjvb,  in  the  Eiicainpnient  dij^triet.  Bho%\ing  3  fissure  %'eiiis, 
2  having  average  width  of  40'  and  estimated  length  of  1^300',  showing  eati- 
mated  values  of  11.5%  copper  and  $10  gold  per  ton,  from  oxide  orea.  Has 
QOC  tunnel  and  l,2t>0'  of  undergroimd  opt-nings.  Intimated  ore  in  sight, 
18,000  tons.  Hteatn  plant,  air  eompreasore  and  drills.  Will  continue 
development  work  in  1903. 
BEAVER  LAKE  COPPER  CO.  PEIfHSYLVAlflA. 

A  prospect  near  Bloomsburg,  (  blumbia  Co.,  Pa.     Twelve  men  working  on 
tunnel,  at  last  accounts.     Ore  said  to  assay  17%.     Local  paper  states  that 
'*fi  large  smelt-er*'  is  to  l>e  huilt  at  a  cost  of  $1,500,  but  neglects  to  Bay  how 
extf^nsiive  a  plant  can  Iw^  secured  for  this  sum. 
BECKLER  RIVER  CLAIMS.  WASHXNGTOff. 

Owned  by  Abner  Giffin,  et  al,  22  Sullivan  Blk.,  Seattle,  Wash.     I^x>- 
pcrty,  15  claims,  at  SkykotiiLsh,  Snohombh  Co.^  Wash.     Opened  bv  tunnel; 
said  to  have  a  lai|te  ore  body  assaying  well  in  coppe:,  gold  and  silver;  no 
returns  secured  for   1902. 
BEDE  METAL  A;  CHEMlCAL  CO.  SPAIN  AND  NORWAY. 

Offices :  Ne wcas tie-on- iVne,  England ;  mines,  in  province*  of  Huel  va,  Spain, 
and  in  the  Roros  district  of  Norway,  ('apt.  Sir  Andnpw  Noble,  president.  Ope- 
rates works  at  Newcastle  and  sineUers  at  Hebbum-f»n-Tyne,  England.  Is  pri- 
marily a  manufiicturer  of  acid  and  other  chemical  product.^,  but  secufiea-  no 
inconsiderable  amount  of  copper  from  t  he  cindere  of  Spanish  and  Norwegian 
cupriferous  pyrite.»i.  Las  Herreriiuj  mines,  at  Puebla  dc  Guxman,  Huelva, 
Spain,  are  leased  by  this  company.  The  pniductiiin  of  ni'fined  copper  has 
not  been  obtained^  but  is  probably  several  thousand  long  tons  yearly.  See 
Las  Herrerias. 
BELENE  COPPER  CO.  MEXICO. 

Ofiice;  160  Washington  St.,  Chicago,  III.  Mine  Office:  El  Ckjpete,  Sonoro 
Mex.  Employs  ICKI  men.  Organized  ItJTM,  under  laws  of  Arizona,  with 
capitalization  |.5,<XKI,000,  shares  $5  par.  Registered  and  protocoliised  in 
Mexico,  June  25,  1902.     S.  E.  Hoet-etter,  president;  Jamea  Baynea,  secretaiy 
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■fid  tre«turpr;  J.  J.  Hardwick,  g:eneral  manager;  Louk  Kiilf^ii,  aasuUnt 
r;  J.  Faulcb,  superiiit4'ndoiit.  Lands,  7  pa(<*nt«l  rlaiijw,  ar^a  405 
in  the  Vres  diatriet  of  Sonora.  Two  Ien8«*s,  i-arrying  sulphide  ori*s^ 
are  being  devt?toped  Company  wUl  not  estimale  size  of  ore  bodies,  but 
ihey  are  of  great  extent,  giving  average  assays  of  12%  copper,  $10  gold 
and  8  ox.  silver  per  ton.  Has  0  shafts,  40'  to  310/  and  3  timoek,  iC  to 
aiM)'.  Horse  powpr  equipment.  Smelter  of  Copete  Mining  Co.  is  on  landa  of 
the  Belen*'  find  diH's*  ruelom  work  for  latter.  <*ompany  will  con  limit?  devclop- 
nirnt  work.  in^taU  steam  and  elet^trie  plant  and  may  build  2«XJ-toii  amelU* r 
in  19i*3,  latter  instaUatioo  being  held  awaiting  development  nhowing  nature 
of  on?  below  nuler  line.  Company  estimates  output  for  1903  at  3,000,000 
pounds.  Property  is  regarded  as  one  of  mtich  promise. 
SOCIETE  AlfOIfYME  BELGE  POUR  LA  RECHERCHE  ET  ITALY. 

L'EXPLORATIOH  DES  MINERAIS. 

A    Belgian    company   of    this    name   ia   operating   a   pytite    mine   at 
Maritima,  Italy.     No  retunis  secured. 
MARE  COPPER  MHOIfG  &  SMELTING  CO,  IIEVADA. 

Merged   in  the  Nevada  Bell  Copper  Mining  &  Ileduction  Co. 
EEIXE  MARSH  MINK.  IDAHO. 

A    ptx)8pect    near    Pocatello,    Idaho,    said    to  W  valuable^   regarding 
which  no  returns  hav*e  been  secured. 
BELLE  OF  GRAIOTE  MIKE.  COLORADO. 

At  Granite,  Chaffee  Co.,  Colo.     B.    H.    Pelton,   superintendent.     Has 
goid-silver-copper  ores;   has  steam  plant  and  was  working  30  men  at  last 
ounts. 
ELMOUT  MHflNG  CO.  COLORADO. 

At  Win  field,  CluifTee  Co.,  Colo.  J  as.  Bey  ell,  superintendent.  Ores 
carry  gold,  silver  aiid  copper;  prospecting  with  small  force  at  last  accounts. 
BELMONT  MINING  CO.  MONTANA. 

United  Copper  Co,  owns  95%  of  total  stock  issue  of  1,000,000  shares. 
BELT  MINES.  MICHIGAN. 

Located  in  Ontonagon  county,  Michigan,  near  main  line  of  Copper 
Rai^  Eailroad>  Owned  b\'  John  H.  Kiee,  et  al,  Houghton,  Mich.  First 
fg^iBJi^  work  done  in  1848.  The  licit  Mines  Co.,  Ltd  ,  an  English  corpora- 
tloQ,  t4X>l:  over  the  mines  in  1882,  and  by  incompetence  and  bad  manage- 
ment lost  about  £260,000  io  tliret.*  years,  without  securing  even  a  half-mile 
of  underground  openings  to  show  for  the  expenditure,  A  little  exploratory 
work  was  done  on  the  properly  in  1901  but  was  discontinued  because  of 
tlie  low  price  of  copper.  Fully  described  in  the  1902  edition  of  this  work. 
BEW  FRANKLIN   GOLD  MINING   CO.  WASHINGTON. 

Near    Boeaburg,  Ste vena  Co.,  Wash.     A.  A.  AndenK>n,  fuperintcndent; 

praq^ecting  gold-copper  ore  bodies  at  last,  accotmta. 
BBM  HARRISON  GOLD  &  COPPER  MINING  4  MILLING  CO.  UTAH. 

Office :  23 Eagle  Blk.,  Salt  take  City ,  Utah.     Mine  office :  Milford,  Beavex 

Utah.     Employs  16  mt^n.     Organized  1897,  under  law^  ol  Utah,  with 
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cap! tali jsation  $500,0fM>,  shares  It  par.  F.  Ebrrhardt,  president ;  J.  J.  Trenam 
vice-pr-*sident  and  get je nil  iiiantiger;  B.  L.  Corum,  st'cretarv* ;  E.  H.  Jacobs. 
treasurer;  H.  D.  TrenaJij,  supfrint4?ncient.  T^ands,  11  unpatented  elaimft» 
area  195  acn»s,  shov^iiig  2  fisaun*  veins,  with  estimated  average  value  5% 
copper,  $7  gold,  10  oi.  silver  per  ton.  Ore,  sulphide.  Has  300'  shaft.  Steam 
power;  will  continue  development  work  in  1903. 
BEN  Him  COPPER  MINIHG  CO,  WYOMUfO. 

Offire:  407-145  La^^all^  St..  Chicago,  DL  Mine  office:  Ei\^ratde, 
Carbon  Co.,  Wyo,  Employs  0  men.  Organized  1902,  under  laws  of  Wyom- 
ing, with  capitalization  $l,0OfJ,OOO,  shares  $1  par.  Chaa^  G.  Maaon,  presi- 
dent; W.  S.  Smith,  Jr.,  we-president ;  John  H.  Stoddard,  8ecret>ary ;  Clifford 
M.  Miller,  treasurer;  N.  C.  Bo  wen,  general  manager.  Lands,  4  claims,  one 
patented,  area  GO  acre«,  showing  3  fissure  veins  canning  sulphide  or^s,  one  vein 
having  average  width  of  40',  developed  by  short  tunneL  Will  continue 
tunnei  300'  in  19(13. 
BENTON   COPPER  MIKES.  CAUFORlfLL 

Thirty -sL\   claims  in   the  White  Mountains,  8  milea   east  of   Benton, 
Mono   Co.,  Cal.      Some    development    work    has    been  done;  no    returnt 
secured. 
JOSE  BERNARDINO.  MEZIOOl 

Stated  by  tlie    Mexican   government    to  be  operating  a  copper  mine 
at  Nonibre  de  Dios,   Diirango,  Mexico,  but  further  details  unobtainable. 
NOEL  BERTHIlfL  BOLIVIA* 

(Jffiec  and    nunes:  Coro   Core,   La    Pas,  Bolivia.     The  second    largest 
producer  of  Bolivia.     Product  is  crude   native   copper,  obtained  from  con- 
glomerates.    Output,  371  tons  in   1S97;  said  by  American  consul  at  La  Pai 
to  be  about  1,^200  tons  of  mineral  miming  90%  copper,  for  1902. 
BESA  Y  COMPANIA.  CHILE. 

Opc^rate  mini's  in  the    department    of   ChaHaral,  Chile,  shipping  pro- 
duct as  nmtte.     Annual  output  estimated  as  equivalent  to  1,300  tons. 
BESSEMER  IRON  ASSOCIATION.  NEW  MEXICa 

At  Hanover,  l>omia  Ana  Co.,  N,  M.     A.  E.  Daw9on,  lessee.     This  com- 
pany owns  tile  Aiidon  S.  copper  mine,  regarding  w!iii'h  no  particulars  have 
been  secured. 
BESSm  MINE.  JAPAN. 

Addn^Bs :  care  of  Kichizayemon  Sumitomo,  Osaka,  Japan.  This  mine, 
the  st^cond  largest  in  the  island  empire^  ia  located  in  the  province  ol  lyo^ 
Island  of  Shikoku,  Japan.  It  wa.s  opened  in  1690  by  the  Sumitomo  family, 
in  whose  hands  it  still  remains.  'ITie  annual  production  is  4,000  to  6,000 
long  tons  and  the  property  h  equipped  with  modem  macMnerj*,  including  an 
t^xcellent  smelter.  The  management  is  noted  for  its  progreasiveness. 
BEST  CHANCE  CLAIM.  WASHWOTON. 

Letter  addressed  t<i  Berlin,  King  Co.,  Wash.,  returned  unci  aim  *^1,  Was 
driving  a  proep^ec ting  tunnel  with  H.  Bulwer,  superintendejit,  and  e-mail  force, 
at  last  accounts. 
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WYOMIIIG. 

L.  D.  Godshttllf  suptirintetid* 

WASHINGTOlf. 

4  miles  from  BariDg,  Waah. 


[BETTS  COVE  MINE.  NEWFOUNDLAND. 

At  Betts  t  ove,  Nfld      Opeoed  1874  and  closed  1884,     K^^'opened   by  an 
Wit   m  1900,  but   thought  to  be   idle  again. 
BEXTLAH  COPPER  CO.,  WYOMING. 

Office:  113  I^vonshire  St.,  BoBton,  Ma^s.  Mim'  office:  liattli%  I  urUin 
Co,,  Wyo.  Capitalized  at  $1,000,0(MJ,  shares  11  par.  Frank  8.  Morris^jti, 
pn»sident;  Danl.  S.  Pratt,  treasurer;  J,  F.  Leadbc^tter,  gcm^rai  managrr, 
LandSp  13  dauna,  area  about  2^  acrea.  Haa  800'  tunnel  uhieh  ishonld  soon 
9inke  a  large  vein  outcropping  at  surface.  No  direct  returns  secured  from 
the  company- 
BIG    COTTONWOOD    CONSOLIDATED    GOLD    &  UTAH, 

COPPER     MINING  CO. 

Office:  Halt  Lake  Cit_\,  Utah.  Mint*  officn;  Brigbton,  ITt^.  Nichf»las 
Treweek,  president;  Oliver  Hagen,  vice-president;  Wni.  L  Goodricti, 
treasurer;  Jos.  G.  Farias,  secretan';  Will  L.  Treweek^  general  man* 
•ger.  Was  dri^'ing  tunnel  at  last  atTounts;  said  to  have  40'  vein  of  high- 
grade  ore.  Property  considered  promising. 
BIG  CREEK  COPPER  MINING  CO. 

Office:  Encampment,  (  arljon  Co.,  Wyo. 
pnt.      Working  small  force  on  d«?velopmf*nt. 
BIG  INDEX  GOLD  h  COPPER  MINING  CO. 

Office :  Seattle,  Wash.      Owns  a  proport}- 
Sud  to  have  a  large  vein  of  copper  ott- :  no  particulars  secured. 
BIG  SHOW  SILVER  h  COPPER  MINING  CO.  MONTANA. 

Mine   ofBce:    Tiiiin    Bridget,     Madison  (*o.,  Mont.       Organized   under 
Arixona  laws,  with  capitalization  $1,500,000,  shares  1 1  par.   Lands,  4  clainiB, 
alao  option  on  a  ^ater  po^^er  and  miilsite.     Sbowa  good  assays;  employa 
Email  force; ores  carr>'  gold,  silver  and  copper, 
BIG  YANK  MINING  4  MILLING  CO.  OREGON. 

0|>erated   a   gold-copper  property  near  Galice,  Josephine  Co.,  Oregon, 
with  J.  C  Mattiaon  as  superintriKl»nt,  at  Ifiist  accounts. 
BDIGHAM  CONSOLIDATED  MINING  &  SMELTING  CO*  UTAH. 

Office-  700  McCornick  Bldg.,  Salt  Lake  City,  Utah.  Eastern  office:  60 
8t&teSt«,  Boston,  Mass.  Mine  office:  Binghara  Canyon,  Salt  Lake  Co,,  Utah. 
Employs  500  men.  Organixed  1901,  under  laws  of  Maine,  with  capilalita- 
tion  $1,000,000,  shares  $50  par,  non-assessable  and  full  paid;  is  a  n*- 
organisation  of  the  Bingham  Coppuj  <fc  Gold  Co.  E.  L.  White,  president; 
Clarence  McCbmick,  \ice-prcBident ;  H.  W.  Wesson,  secrelar}  ;  O.  E.  Weller, 
U^aaurer.  Directors  are  preceding  officers,  J.  A.  Coram,  Wm.  F.  Ham- 
mctt,  John  W.  Weeks,  T.  L.  Trull,  P.  L,  Kimberly  and  Wm.  Bailey.  Duncan 
McViehie,  general  manager;  R.  W.  Rodgera,  general  mining  superintendent; 
W.  H-  Nutting,  smelter  superintendent;  H.  G.  HelTron,  purchasing  agent 
and  ore  buyer. 

The  principal  mining  property  is  located  in  the  Bingham  or  West  Moun- 
tain district  of  Salt  Lake  Co.,  and  cDnsLst«  of  the  Daltun  &  Lark,  Antelope^ 
Brooklyn,   Miners'    Dream,    Commercial    and    some   25  adjoining    claims, 
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Also  the  old  Binghttin  growp  trf  mines.  Company  also  o^*ns  aa  mtcreat  of 
231 ,600  sharps  in  thf^  Ttaora  mine  of  t  he  Tint ic  district .  Property  in  Bingham 
Canyon  is  about  6,500'  above  sea  level  and  1,000'  above  the  %'aUey.  Ore 
is  chalcopyritcv  low  in  copper,  a\'eraging  2J'^%  to  3%,  but  carrjing  gold  and 
silver  values  of  $2  to  S3  pwT  Ion.  Orp  is  ferruginous  and  free  smelting.  Com- 
pany is  producing  considerable  galena,  from  the  Commercial  mine,  which 
Is  smelted  by  the  Atneriean  Smelling  &  Et^fitiing  Co*;  is  understood  ihmt 
Bingham  Co,  eontemplates  instaLlation  of  a  lead  smclt-er  The  Dalton  Si  Lark 
tunoel  is  about  5,000'  in  length  at  closer  of  1902  and  is  to  be  extended  to  about 
7,000'  for  the  drainage  of  tlic  properties  and  also  for  development  and  tran^^H 
portation  of  ores.  Hhafta  are  850'  and  1,300';  4  tunnda  aggregate  9,530^1^1 
Has  an  electric  railway  for  tramming  ores. 

The  silicioua  copper  ores  of  l' tah  demand  a  fluxing  agents  auch  aa  ta 
found  in  the  ferruginous  sulphides  of  the  Blnghacn.  This  company  purchaaea 
considerable  silicious  copper  ore  from  other  mines. 

The  smelter  is  at  Bingham  Jynetion,  13  miles  from  the  mine;  haa 
1,000-h.  p.  Karig  blowing  engine ;  Stirling  boilere;  automatic  stokeiB.etc.  The 
pyritic  system  of  smelting  is  used.  Smelt«r  has  aggregate  capacity  of  000 
tons  daily.  The  Bingham  iron -sulphide  ores  are  smelted  to  a  low-grade 
matte  in  the  blast  furnaces,  and  this  matte  is  reamelted  with  wlicioua  sul- 
phides, producing  a  30%  to  35%  matte.  Product  is  turned  out  aa  blister 
copper,  average  98.36%,  and  la  electrolytically  n-finrcl  in  the  east,  for  isavnng 
the  gold  and  silver  values.  Smelter  was  handling  about  500  tons  daily  at 
close  of  1902.  Construetion  of  smelter  was  begun  April  16,  1900,  and  first 
furnace  bloxvn  in  Jan.  31  ^  19(->1.  Building  is  of  steel  frame ^  with  iron  sid< 
and  roof,  steel  and  cement  floors,  on  stone  foundations,  150x400'  in  siie^ 
with  375'  dust  chamber,  and  has  four  20l)-ton  watei^ jacket  blast  furnaces, 
42x172".  Converter  plant,  installed  1902,  has  six  10-ton  converters  in  2 
stands,  and  liX)'ton  briquetting  machine.  Power  for  smelter  is  fumiahed 
by  Utah  Light  &  Power  Co, 

Produclion  of  copper  was  1,041,801  pounds  in  1901  and  about  10,000,000 
pounds  in  1902.     ( bmpany  estimates*  1903  production  at  13,000,000  poundi. 
Property  should  pay  a  dividend  in  1903 
BINGHAM    COPPER    BOY   MIHIITG   CO.  UT. 

Office;  Salt  Lake  City,  Utah.  C.  \\.  Morse,  president;  A.  HanaueTi 
Jr.,  >ice-president ;  J,  H.  Hurd,  secretary;  J,  B.  Taylor,  superintendenl 
Organized  under  laws  of  Utah,  with  capitalisation  $L5<X), 000,  shares  11  par. 
Lands,  11  claims,  area  about  160  acres,  adjoining  Highland  Bo\'  mine  of 
Utah  Consolidated  Co.  Said  to  be  a  property  of  merit,  but  no  returns 
secured, 
BINGHAM   k  EASTERK  MINING   CO,  UTAH* 

Office:  New  Haven,  Conn.  Property  includes  claims  near  Bingham 
Canyon,  Salt  Lake  Co.,  Utah;  no  returns  secured  and  property  idle  at 
last  accounts. 

BINGHAM-NEW    HAVEN    COPPER    &    GOLD    MINING    CO,  0TAH. 

Office ;  New  Haven,  Coim.  Lewis  E.  Sti^^ddardj  president ;  D.  W.  Famham, 
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secretary  and  trpjimir&r;  F,  £.  Beoedkt^  mmxm^jtt.  Property,  about  150 
acT««^  adjoins  the  R^hlazid  Boy  mine  m  Bingham  Canyon^  Salt  Lake  Co., 
Utah,  and  includes  the  Zelnora  mine,  whkh  has  produced  considerable  our. 
Qt^b  eajT\'  copper,  gold^  «il\^r  and  lead.  Development  is  by  t^mnel;  prop- 
erty' confeadered  valuable. 
BINGHAM  &  SALT  LAKE  MUnKO  CO.  UTAH. 

Office:  M  East  Second  St.S^iJt  Lake  City,  Utah.      No  reittnw  aeeuj^d. 
BIRTHBAY  COPPER  SYNDICATE.  TISMAIIU, 

Has    promising    copper   ores    near    the   coast,    about    20   miles    from 
Uacquarie  Heads,  Tasmania,     Chins  5tO  acres  of  mineral  lands. 
BISBEE   CONSOLIDATED  MSflNG  CO.  ARIZONA. 

Mine  office:  Bisbee,   Cochise  Co.,  Arii,     Has  considerable  tract  of  land; 
shaft,  al>out    100',  from  which  some  good  ore  wis  secured  lat«  in  1902, 
BI8BEE  BELLE  COPPER  CO.  ARIZONA. 

Ofliee:  401  Lsughiin  Bld^  ,  Los  Angeles,  Cal.;  also  his  office  at  306-147 
Milk  St.,  Boston,  Mass.  Mine  office:  Btsbee,  Cocluse  Co.,  Arii.  Capital- 
ixation  S1,250,CX)0.  Geo.  M.  Cassr,  pn?md<*nt;  J.  B.  Monlux,  vice-presi* 
d*?nt;  Qco.  Van  Derwerker,  secret  art .  Lands^  25  rlaims,  in  Warreji 
district  of  Cochise  Co.  Employs  10  to  15  men.  Has  4  shafts,  deepest 
ISC',  at  beginning  of  1902.  Shipped  a  little  ore  to  Val  A'erde  smelter, 
iiear  Ppwcott,  in  1902.  Officers?  are  men  of  good  standing,  and  property 
well  spoken  of. 
BISBEE  WEST  COPPER  MINING  CO.  ARIZONA. 

Office :  Los  Angelea,  C  al.  Mine  office  :  Bisbee,  Cochise  Co.,  Aris.  Organ- 
Ued  1S99|  under  Arizona  laws,  ^ith  capitalization  14,000,000,  shares  |1  par. 
A.  8.  Kobbins,  president;  F.  L.  Dwight^  supenntendent.  Lands,  al»out  440 
sei^Mj  near  Copper  Glance  mine.  Developed  by  shafts  and  tunnelB.  Said  to 
have  a  considerable  body  of  ore,  assaying  5%  to  10%.  Has  had  considerable 
trouble  from  large  underground  body  of  water,  which  may  become  valuable, 
Its  water  is  scarce  in  the  district  and  company  luis  franchise  to  supply  water 
to  the  city  of  Bisbee.  New  machinery'  plant  installed  late  in  1902.  Com- 
pany is  working  along  honest  lincSf  with  fair  prospects. 
BI^CARCK-NUGGET  GULCH  CONSOLIDATED  MONTANA. 

MINING  CO. 

Office:  Stock  Exchangf*  Bldg.,  Chicago,   111.      Said  to  have    17  copper 
claims  and  14  gold  claims,  si:>me where  in  Montana,  but  no  returns  secured 
from  company, 
BITTER  ROOT  COPPER  MINING  CO.  MONTANA. 

Office:  1,030 Guaranty  Loan  Bldg.,  Minneapolis,  Minn.  Mine  office:  Sal- 
tcse,  Missoula  Co.,  Mont.  Employs  40  men  in  development  work.  Organized 
1902,  under  laws  of  Arizona,  wit hcapitali£ation  $5, 000 ,000,  shares  $1  par,  non- 
assessable. L.  G,  Beebe,  president;  J.  H.  Quinn,  vice-pi-eBident ;  L.  E.  Cross, 
9ecpelar>';  S.S.Secor,  treasurer  and  general  manager;  H.  J.  Welsh,  mining  en- 
gineer; Jerry  Cooney,  mining  captahi.  Lands,  14  claims,  2  patented,  area  240 
^-  acnes,  also  lO-acfv  millsite  and  2Chacre  smelter  site,  in  the  iSt.  Regis  district  of 
^1    ^fittoula  Vo,     Two  fissure  veins  being  developed;    average  ^^idth  returned 
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by  fompuny  as  25':  cstini&t<*d  values,  28%  ccf^ptT,  f  10  gold  and  6  oz.  wlver 
per  ton.  On^s,  oxide  ftnd  siilpKidi\  Has  4  shafts,  deept^at  200',  aiid  SOO' 
tunnel,  with  1,000'  of  undt^rground  opM-niiiga;  rompany  stiit^_*s  llml  120,000 
tons  of  an*  are  blocked  out  for  i<toping.  Ha^  atfaiu  powi^r,  lioista,  etc.  Nurtb- 
fJTi  Pacifio  R.  H,,  5  miUn  distaul.  Coinpany  r(>nU*iiiplRU»8  d<?<'pfmng  aliafts 
and  drift LiiK,  also  installing  electric  plant  and  atrial  tramway  and  building 
a  uiattijig  fnniac*'  at  Saltt^st^  in  1903. 
BLACK  BAY  COPPER  MIIfING  COMPAHY,  OHTAIUO. 

A  company  hy  this  namt*  is  sinking  a  shaft,  somewhere  in  the  Thunder 
Bay  distrirt  of  (Jntarici,  on  the  northern  whore  of  Lake  Superior.     Shaft  Is 
i>f  little  di*pth,  in  an  amygdaloid  rftrr>  ing  naii\'€^  copper, 
BLACKBIRD  COPPER  &  GOLD  MIlfING  CO,  UTAH   &  IDAHO. 

t i  fill  if :  5 1  tJ  Dool y  131  dg . ,  ^Sal  1 1  .aki ■  1 1 1  \ ,  T tah.  L ands,  i »•  ar  Salmon ,  Lemhi 
Co.,  IdaliO;  and  Friatuj,  leaver  Co,,  Utah.  (ieo.  S.  Fitzwater,  superint«*ndent 
of  Idaho  propcTt^'.  Beaver  county  projierty  consists  of  i'opper  Gulch  gnctup 
of  103  unpatented  claims,  near  Frisco.  At  ladt  accounts  company  c?on- 
templated  setting  off  a  new  corporation  to  work  the  Utah  property,  I* 
sinking  a  large  shaft,  to  go  down  IjOtXI'.  Steam  power;  employed  auoall 
force  at  last  account*. 
BLACK    CHIEF   BOHE.  ARIZOHA. 

At    Dewey,    Yavapai    Co.,    Ariz,     Timothy  Fell,  owner.      Was  sinking 
shaft  with,  small  force  at  last  accounts. 
BLACK  DIAMOWD  COPPER  MIKING  CO.  ARIZONA. 

Gthce:  99  John  SC,  New  York.  Mine  office:  Pearce, Cochin  Co.,  Ariz.  Or- 
ganized 1898,  under  laws  of  West  Virginia,  with  capitalization  $2,000,000, 
shares  $5  par.  Frank  H.  (Yockard,  president ;  Julian  G.  Heme,  vice-president ; 
N,  O.  Bagge,  treasurer  and  general  manager;  Jas,  A.  McBain,secret^r}' ;  G.  M, 
Henrj-,  superintendent .  Lands,  aV>ou t  400  acres,  in  the  Dragoon  Mountains,  Co- 
chise (  o. :  18  mih^s  from  nearest  railroad.  Company  is  in  good  financial  con- 
dition and  hiis  no  iiidtO>tedm*ss.  Built  a  200-t on  smelter  in  1902,  connected 
with  mine  by  1}^^  mile  aerial  tram.  Is  expected  smelter  i^ill  be  blown  i^ 
earl)'  in  190a,  Ores  occur  as  contact  veins  between  limeirtone  and  porphyiy^ 
veins  ranging  120'  to  125'  wide,  carrying  values  in  chutes  ranging  from  1' 
to  20'  in  width.  Surface  ores  are  carbonates,  changing  at  depth  to  bomite 
and  chalcopyrite,  averaging  pi^rluifm  5%  to  6%  copper,  with  good  ail\'er 
values  and  a  little  gold.  Pro|>»'rty  has  about  two  miles  of  underground  open- 
ings and  is  developed  mainly  by  tutmels;  has  Wh-u  \igoroualy  de\'%loped 
and  expenditures  have  not  liwn  8tint<?d.  It  im  to  be  hoped  that  the  large 
development  work  secured  underground  will  be  sufficient  to  feed  the  new 
amclter. 

BLACK  DIAMOND  TUNNEL  CO,  BRITISH  COLUMBU, 

Office:  604  Land  Title  Bldg,,  Philadelphia,  Pa,  Property,  according  to 
advertisement  of  the  company,  somewhere  in  the  .\tnsworth  camp  of  British 
Columbia.  Maxwell  Steienson,  president.  Company  advertises  gorgeously ^ 
but  fails  to  furnish  specific  ret  urns. 
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miCKPOOT  COPPER  CO. 

Address  unknown.     Property    ditto-      Stock  wras  sold  in  the  eut  by 
Honill  Smith  &  Co.,  7  Water  St.,  Beaton,  Mass.     No  retttniB  secured;   stock 
I     presumably  worthleas. 

8LACKF00T  MUflKG  h  MILLIHG  CO.  WYOMUIO. 

Mine  office:  Battle,  Carbon  Co.,  Wyo.  H,  M.  Shielda^  supeiintendeDt. 
No  rttuTDS  secured. 

BUCK  HILLS  COPPER  CO.  SOUTH  DAKOTA. 

Office:  Benton  Harbor,  Nfich.  Mine  office:  Rochford,  ppnnir*gtori  Co,^ 
So^  Dak.  Organised  under  laws  of  South  Dakota,  with  capitalizution 
12,000,000;  shares  $1  par.  John  E.  Bamee,  president ;  Geo.  D.  Thresher,  secrc- 
tiry,  Lands,  210  acres,  in  Pennington  Co.  Mine  opened  by  slope-tunnel 
*bout  800'  long,  from  which  a  crosscut  driven  200'  penetrated  a  large  ore 
body  b  October.  1902,  Vein  wide,  ranging  50'  and  upwai'da,  but  low  grade, 
**»ybg  1  ^%  to  3%  as  a  rule,  although  assays  up  to  5%  have  been  secun?d. 
Oi^  carries  a  little  gold^  silver,  nickel  and  cobalt.  Company  seems  conserva- 
Uvtly  and  honestly  managed. 

BUCK  HILLS  COPPER  CO.,  LTD.  ARIZOHA. 

Office:   224     Doy^las    Bldg,,    Los  x\ngeles,  CaL      Mint^  office:  Jerome, 

Yavapfti  Co.,  Ariz*     Employs  10  to  20  men>    Orgaiuxed  189D,  under  laws  of 

Arizona,  with  capitalisation  $3,000,000,  shares  $1  par,  non-attsc^ssAbk' .     R.  A. 

Thonjas,  president;  Thos.  E.  Metcalf,  \ice-presidont;  W.  VV.  Thomaa,  secre- 

Ui)*;    W»   B.  Sinunons,    assistant     secretary';   preceding    ofJicera,   Thomas 

B.  Oliver    and    Francis  L.  Robbing,   directors.     Management  in   hands   of 

Western   Mining   De\*eloptnent  Company,      W.  B,  Shilling,  mining  engineer. 

I^ads,    15  claims,   6   patented,  with  area  approximately  3<K)   acrcB,  in    the 

Verde  and  Black  Hills  districts  of  Ya\apai<'o.,  Ariz.     Has  incline  Bhafi  20O' 

tnd  tunnel  217'  \^ith  about  1,500'  of  underground  oi>eniiigs.     Gaj^wilinu  and 

tfeam   hoists,  air  compressors,  power  drills,  etc.     Property,    2   miles    from 

United  Verde  A  Pacific  R.  R. 

BLACK  HILLS  h  DULUTH  COPPER  MINHIG  CO.  SOUTH  DAKOTA. 

Office  and  mine:  Custer,  Pennington  Co.,  S.  l>.  Capitalization  $3,t>00, 000, 
Bhareft  $1  par.  F.  A.  Towner,  president;  M.  J.  Bailev,  secreta^>^  Lands, 
340  acree.  Has  2  shallow  shafts,  showing  rjirbonatc  and  sulphide  ores. 
Was  exploring  with  diamond  drill  at  last  accounts. 

BLACK  MARIA  &  SILVER  BELLE  MINES.  IDAHO. 

Mine  office:     Mineral,  Washington  Co,,   Idaho.     A.  J.  Crook,  superin- 
tendent.   Has  copper-silver  ores,  developed  by  tunnel  and  shaft ;    has  steam 
power  and  20-ton  amclter,  with  about  50  men  employed. 
BLACK  PRIHCE  COPPER  CO.  ARIZONA. 

Owns  S  or  9  claims  in  the  northwest  portion  of  the  Dnigoon  Moun- 
tains, Cochise  Co,,  Ariz.  Cannot  be  learned  that  the  company  is  doing  any 
mining  work. 

BLACK  ROCK  GOLD  ft  COPPER  CO.  ARIZONA. 

Property  about  4  miles  from  Jert>me,  Yavapai  Co.,  Ariz.  No  returns 
secured.  ^ 
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BLACK  TIGER  COPPER  MUflHG  CO.  WYOMWa 

Office  and  mine:  Enrainpment^  CaH>on  ro.,Wyo.  Coinpaiiy  promoted 
by  Federal  Becurity  Co.,  277  tk-arbom  St.,  C'hirago,  liL  4 /apitaiixatiun 
$1,000,000,  Fennimore  rhatterton,  prt^sident ;  B.  McCaffrey,  gieneral  mana- 
(ger*  Land«,  about  103  acres.  Was  developing  actively  at  last  accounts, 
PropertA'  thought  to  be  valuable,  but  no  returns  eecurpd. 
BLACK   TIGER   MINE.  COLORADO* 

At    Redcliff,    Eagle    Co.|    Colo.     J,  F,    Fleming,  superintendent.      Was 
developing   gold-silver-oopper  ores   by    tunnel,   with   small   force,    at    \a»X 
accounts. 
BLACK  WARRIOR  COPPER  CO.*  AMALGAMATED.  ARIZONA. 

Office:  1420  Chestnut  St.,  Philadelphia,  Pa.  Mine  office:  Black  Warrior, 
Gila  Co.,  Aris.  Jaa.  A.  Fleming,  president  and  general  manager;  Ernest  L. 
Tustin,  9ccretar>^;  E.  H.  Benson,  fiuj>erintendent.  Capitalization  increased, 
Nov.^  1902,  to  $2,500,CMX*,  shares  110  par,  to  provide  funds  for  completion  of 
reduction  plant  and  continiianrp  of  devflopnicnt.  Property  idle  greater  part 
of  1902,  owing  to  excc8sive  freight  rates,  whtf-lt  liave  b«?en  reduced.  Lands, 
upwards  of  1,500  acres.  Dev«*lopmeiit  l>egyn  1895;  has  extensive  underground 
openings  and  large  ort]'  bodies  opened  for  stoping.  Equipment  includes  a 
laiige  leaching  plant  for  reducing  low-grade  silicious  oxide  ores,  of  w  hich  there 
are  enormous  bodies.  A  blast  furnacf.'  is  also  to  be  added  lor  handling  ores 
not  adapted  to  leaching. 
BLANCHE  COPPER  MINING  CO.  WYOMING. 

Office:  1018  N,  Y.  Life  BIdg.,  Omaha,  Neb.  Mine  office;  Encampment, 
f  *arbon  t^o . ,  Wy  o .  Em  ploy  s  5  men ,  Organi  zed  1 902,  unde  r  I  aws  of  Wy  oming , 
with  capitalization  11,000,000,  shares  $1  par.  H.  E.  Owen,  president;  John 
R,  Wertx,  vice-president;  Jas.  H.  Kyner,  secrctan- ;  D.  M.  Owen,  treasurer; 
A.  H.  Crow,  general  manager;  Chas.  McGee,  superintendent.  Lands,  5  un- 
patented claims,  area  103  acres,  in  Douglass  Creek  district  of  AUmny  Co., 
showing  2  fissure  veins  carr\'ing  high-grade  sulphides,  with  average  width  5'. 
Ores  also  carrj^  gold  and  platinum.  Two  shafts,  30'  and  76'.  Will  con- 
tinue development  work  and  management  contt^mplat^^s  installation  of  com- 
plete mining  plant.  Property  adjoins  New  Rambler  and  has  same  char- 
acter of  ore. 
BLANCHE  MINE.  NEW  MEXICO, 

At  Organ,  Donna  Ana  Co.,  N.  M.     W.  H.  Mackay,  Jr.,  oiMier;    B, 
Mills,  superintendent.     Was  working  15  men  at  last  accounts. 
BLAND  MINE.  NEW  MEXICO. 

Near  Patagonia,  Santa  Crui  Co.,  Ariz»     Powers,  Clark  &  Heck,  owners. 
Was  developing  copper-silver-gold  ores  by  tunnel,  with  small  foroe,  at  last 
accounts, 
BLAYNEY  MINING  A  SMELTING  CO.  AUSTRALIA. 

In  the  Blayney  division  of  New  South  Walts.  Has  5t*  acivs  of  fn^hold. 
Sineher  has  2  water-|ackct  furnaces.  Main  shaft,  390'  deep.  In  1901 
produced  418  tons  copper  from  1S,666  tons  ore  emelled.  Property  idle 
last  accounts. 
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BUmiAH  MIHE.  AUSTRALIA. 

Address: care  of  J.  M.  Hig|i^,  with  T.  RoUison,  105  Queen  St.,  Melbourne, 
Anitnlia.  Lands,  in  Flinders  Range,  South  Australia,  about  270 
nSes  north  of  Adelaide.  Opened  1862,  reopened  circa  1899.  Deepest  shaft, 
45tK.  Ore  averages  8%  copper,  and  is  brought  up  to  23%  for  shipnient, 
band-picked  ores  ranging  90%  to  40%.  Count r>'  arid;  much  trouble  ex- 
perienced from  drought,  causing  insufficient  water  supply  for  continuous 
operations.  Annual  capacity,  about  1,250,000  pounds  refined  copper. 
BLUE  ACRE  COPPER  COMPAHT.  UTAH. 

Office:  409  Doofy  Blk.,  Salt  Lake  City,  UUh.  Branch  offices:  Boston 
and  St.  Louis.  Mine*  office:  Milford,  Beaver  Co.,  Utah.  Capitalization, 
1000,000,  shares  $1  par.  Henr>'  M.  Cro^-ther,  president  and  general 
manager;  Wallace  W.  Wait,  \icc-president  and  treasurer.  Lands,  320 
acres,  just  west  of  the  O.  K.  mine  of  the  Afajestic  Co.  Assays  of  surface  ores 
give  12%  to  26%  copper.  Company'  is  sinking  3  shafts.  Bfanagement 
well  spoken  of  and  property  thought  to  be  of  promise. 
BLUE  BELL  COPPER  MIHUIG  CO. 

Office:  36  Swiss  St.,  Cleveland,  Ohio.  Xo  replies  to  requests  for  in- 
formation. 

BLUEBELL  MINE.  ARIZONA. 

At  Johnson,  Cochise  Co.,  Ariz.     T.   K.  Mitchell,  superintendent.      Was 
doing  development  work  with  small  force  at  last  accounts. 
BLUE  BELL  MINING  CO.  CALIFORNIA. 

Near  Hosriekuss's,  Plumas  Co.,  Cal.  J.  J.  Sullivan,  superintendent, 
Quincy,  Cal.  Property  was  being  developed  by  tunnel  at  last  accotmts. 
BLUE  BIRD  COPPER-OOLD  MINING  CO.  UTAH. 

M.  J.  True,  secretarj'  and  general  manager,  Salt  Lake  City,  Utah.     Pro- 
perty, riiort  distance  north  of  Hickory-  group  of  Majestic  Co.     Has  275' 
shaft  on  Copper  King  claim.     Company  arranging  in  December,  1902,  to 
resume  work  with  a  strong  force.     Property  regarded  as  promising. 
BLUE  BIRD  MINING  &  SMELTING  CO.  WASHINGTON. 

Near  Darrington,  Snohomish  Co.,  Wash.  Thos.  Parks,  superintendent. 
Was  developing  by  tunnel  at  last  accounts. 

BLUE  CREEK  COPPER  MINING  CO.  WASHINGTON. 

Office :  15  Jamieson  Blk.,  Spokane,  Wash.  Idle.  Capitalization  $75,000, 
shares  5  cents  par.  Wm.  Watson,  president;  Jere  J.  Brown,  secretary  and 
treasurer;  Wm.  Watson,  Wm.  H.  Smith,  Chas.  H.  Montgomery-,  Edgar  S.  Babb 
and  Jere  J.  BroT*-n,  directors ;  F.  S.  Sherwood,  general  manager.  Lands,  3  un- 
patented claims,  area  60  acres,  in  the  Chewelah  district  of  Stevens  Co.,  Wash. 
Five-foot  fissure  vein  assays  9%  copper  and  $1.50  each  in  gold  and  silver 
per  ton.  Ores,  sulphide ;  5  shafts,  deepest  90' ;  one  tunnel,  170' ;  326'  of  under- 
ground openings. 
BLUE  HILL  COPPER  MINES.  «' 

At  Blue  Hill,  Maine.     Were  worked  for  copper  without  fuo 
have  been  idle  for  many  year^. 


210  THE  COPPER  HANDBOOK, 

BLUE  JACKET  CONSOLIDATED  COPPER  CO.  IDtAHa 

Office :  20  Broad  St.,  New  York.  Mine  office :  Decorah,  Washington  CSo., 
Idaho.  Organized  1901,  under  West  Virginia  laws,  with  capitaliMlaon 
$1,000,000.  Jos.  H.  Snift,  president :  Geo.  F.  Shaver,  secretary ;  F.  J.  Frenefat 
manager,  at  last  accounts.  Property,  295  acres  in  Seven  Devils  distziet. 
Supposed  to  have  30-ton  smelter.  No  returns  secured  in  response  to  TepeaM, 
requests. 
BLUE  JACKET  MINE.  IDAHa 

At  White  Bird,  Idaho  Co.,  Idaho.  Owned  by  Morton  &  Johnston,  Lucille, 
Idaho.  Operated  under  bond  by  Frank  £.  Johnesse.  Lands.  4  unpatented 
claims,  area  75  acres,  showing  2  contact  veins  of  great  width,  assaying  4% 
copper,  $4  gold  and  7  oz.  silver  per  ton,  from  oxide  ores  near  surface  and 
sulphides  at  depth.  Shafts  100'  to  300'  deep;  1,000'  underground  openinffB. 
Gasoline  power;  operator  will  resume  work  March  1,  1903,  to  tap  vein  at 
depth  of  500^. 
BLUE  JAY  MINE.  NEVADA. 

At  Yerington,  Lyon  Co.,  Nev.  A.  Pugh,  superintendent;  develojnng 
by  shafts  and  tunnels,  with  steam  power  and  about  20  men,  at  last  accounts. 
BLUE  JAY  MINING  CO.  CALIFORNIA. 

At  Letcher,  Fresno  Co.,  Cal.     N.  Phillips,  superintendent;  was  woridng 
about  10  men  at  last  accounts. 
BLUE  LAKE  GOLD  &  COPPER  MINING,  SMELTING  WASHINGTON. 

&  POWER  CO. 

Office:  Milwaukee,  Wis.      C.  T.   McElroy,  general  manager.       Owns 
20  claims  on  Goat  Mountain,  midway  between  Loomis  and  ConconuIly» 
Wash.    About  5,000  tons  of  ore,  as&aying  3%  to  49%  copper  and  S3  to  $11 
gold  per  ton,  have  been  raised  from  6  veins,  ranging  1'  to  3'  wide. 
BLUE  LEDGE  GROUP.  CALIFORNIA. 

Owned  by  D.  G.  Adams,  et  al,  Joe  Creek,  Cal.  Property,  27  claims, 
unpatented,  with  area  of  500  acres,  in  the  Elliott  Creek  district  of  Siskiyou 
Co.,  Caf.  Works  6  men,  in  development.  Opening  a  lense  40'  wide,  other 
dimensions  unknown,  assaying  4%  copper  and  8  oz.  silver  per  ton.  Ores, 
sulphide,  with  a  little  native  copper.  One  shaft  and  3  tunnels.  Ownen 
will  continue  development  work  in  1903. 
BLUE   WING   COPPER    CO.  NORTH   CAROLINA. 

Was  operating  near  Baker  City,  Granville  Co.,  N.  C,  several  years  aga 
No  returns  secured. 
BOBTAIL  MINES  CO.  ARIZONA. 

Office:  Minneapolis,  Minn.     F.  D.  Adams,  superintendent.     Lands,  20 
claims  near  Globe,  Gila  Co.,  Ariz.     No  returns  secured. 
BOCCHEGIANO  MINE.  ITALY. 

Near   Massa  Maritima,  Grosseto,  Italy.     One  of  the  oldest  and  most 
important  mines  of  this  district.     See  Montecatini. 
BOGOSLOVSKI  GROUP.  RUSSIA. 

Owned  by  Baron  K.  M.  Kt^ldt  von  Turgensburg,  Perm,  Russia.     Mines 
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are  at  Bogoslov,  government  of  Perm,  Russia.  Therp  are  thice  minri  m 
the  group,  which  constitut«^  one  of  tht*  larg^-st  copper  producen  of  the  efB|xir, 
tbp  output  for  1899  liaving  l>een  72.961  poods.  No  later  figuRs  ai«  avaiUbfe. 
COMPAGHIE  DU  BOLEO.  HEXKO. 

Office :  Hue  de  Provence,  56,  Paris,  France.  American  office :  614  Sbb- 
soiDe  St.,  San  Francisco,  (,'al.  Mine  office :  Santa  Roeaiia,  Baja  CalifbnBA, 
Hex.  Employs  alx>ut  3.500  nien.  Is  nunorvrd  at  close  of  1902  that  compaaT 
win  emplov'  3,000  Chinanien  to  work  the  miw.  Capttalixataon  12pOOOjOOO 
francs;  net  earnings  for  1900,  about  6.300.000  francs:  expenditure*  for  1901 
were  1,744,235  francs  for  i^lpro^'ements :  208.844  francs  set  aode  for  deprecia- 
tion and  1,191,925  francs  set  aside  for  amortization  and  resen'cs.  Icatuig 
net  for  the  year  1,206.302  francs,  from  which  dividends  of  20  francs  were 
paid  on  ordinari-  shares  and  15.58  francs  on  founder's  shares.  Ptopeity 
is  supposed  to  h^  controlled  by  the  French  house  of  Rothschild.  Chas.  La 
Faigue,  general  manager.  Paris:  W.  W.  Rose,  general  supenntendens  at 
mines. 

The  ore  occurs  in  a  formation  of  Tertiary-  con^merates,  ssnditoaea 
and  tufas,  the  cupriferous  tufas  overlying  conglomerates  of  eniptiTe  rock 
pebbles  and  being  surmounted  by  argillaceous  tufas,  all  traTcrsed  by  fis- 
sures. Many  varieties  of  ore  are  found,  including  cuprite,  tenoiite.  atft- 
camite,  azurite,  malachite,  crednerite  and  clu^'socoUa.  There  are  3  ciqwif- 
erous  beds,  in  the  second  of  which  the  ore  occurs  as  oxides  and  carhonatea, 
in  concretions  like  oolites,  these  being  known  locally  as  boleos.  The  thiid 
copper-bearing  bed  b  partly  below  the  water  line,  and  in  addition  to  the 
GIBS  already  enumerated  carries  chalcocite  and  covellite,  the  richest  siilphidf 
Ore  is  found  in  the  tufas,  disseminated  and  in  thin,  irregular  veiniy  with 
marked  concentration  toward  the  bottom,  where  the  ore  Ibnni  oompact 
beds  of  6'  to  V.  The  smelter  returns  averaged  4.29%  in  1000  and  3.05% 
in  1901.  Ore  is  hand-sorted  and  machine-briquetted,  at  a  coat  of  only  20 
cents  per  ton,  the  argillaceous  gangue  serving  as  a  natural  binder.  Minea  of 
the  company  are  the  Pro\'idencia,  Puegatorio,  Sdidad  and  GtimB. 

The  mine  has  complete  steam  and  electric  plants,  inducting  deetrie 
locomotives.     Water  is  obtained  by  condensation  from  the  sea,  the  condena- 
ing  plant  Wing  of  1,500  h.  p.  capacity,  with  four  powerful  pumps,  and  sup- 
plying wat^r  for  potable  use  as  well  as  for  the  needs  of  the  mine  and  smelter. 
The  smelting  plant  ivas  rebuilt  and  thoroughly  modemixed  1900-1901, 
and  now  has  7  reverberator}*  furnaces,  two  of  which  are  of  140  tons  daily 
capacity  each.     The  ore  is  brought  to  a  65%  matte,  then  blown  up  to  black 
copper  and  sent  to  the  United  States  for  refining.     Coal  is  imported  mainly 
from  England  and  Germany.  The  to^n  of  Santa  Rosalia  has  a  population  of 
7,000,  dependent  on  the  mine.   The  climate  is  tropical  and  the  countiy  ex- 
tremely arid.     Production  for  1900  was  10,217  metric  tons,  for  1901  was 
10,596  tons  and  for  1902  about  10,000  tons. 

BOLINAS  COPPER  MUVING  CO.*  CALIFORHIA. 

Office:  253  Spear  St.,  San  Francisco,  Cal.    T.  P.  H.  Whitdaw,  presi- 
dent and  manager.     Owns  copper  property  showing  9  perpendicular  veins. 
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6'  to  2'  wide,  in  eerpentmp,  4  miles  northeaat  of  BoHiwls  Ba>\  Marin  Co., 
Cal,  C^tisiderablt*  development  work  hm  been  done.  Ore  on  dumpa  said 
to  earn'  5%  to  10%  copper.  Has  considerable  equipment,  im-luding  con- 
ce&trator.  Idle  at  last  accounts  and  company  refuaes  to  fumiah  any  state- 
ment. 
BOLIVIAN  CO.  BOLIVIA. 

Organised,  circa  IVMII,  by  Sir  Malt  in  ("on  way.     Hoi  da  important  iniuijiig 
concessions  from  the  Boli\ian  gmpmment  on  the  basis  of  royalty  of  one- 
third  net  pPofita.     Hiis  concession  of  10,000  square  miles  betweeJi  the  Andes 
and  head-watens  of  the  Amazon. 
BOMPA  SYIIDICATE,  AUSTRALIA. 

Is  exploring  and  developing  a  copper  mine  at  Glaasford  Cretjk,  Glad- 
stone  district,    Quecnslnnd.      A    railroad   is   very   badl\'    nwded. 
BONAHZA  GOLD  A  COPPER  MINIIVG  CO^  VTD.         BRinSH  COLUKBLl. 

At  Grand  Fork^,  Yale  &  i'aribnci  district^    B.  <*.      F.   Knight,    superin- 
tendent;   has  gold-silver-copper  ores;    waa  prospecting  with  small  foree  at 
last  aceounta. 
BOllAlfZA  miflWG  CO.  WASHUfGTOH. 

At   Index,    Snohomish   Co.,  Wash.      P.    Chioda^   superintendent;   waa 
opening  c*3pper-gold  on  a  by  tunnel,  with  smaD  force,  at  last   accounts. 
BONANZA  QUEEN  GROUP.  WASHINGTON. 

At  SU  vert  on.  Wash,     A.   Sutherland,  manager     Eight  claima  with  4 
veins;  values  chiefly  gold  and  copper.     About  1,200'  of  development  work 
done. 
BONNIE  BELLE  MINING  ^  mLLING  CO.  WYOMINa 

Said  to  have  had  2  cltiinL'*  near  the  Ferris- Haggert)^  mine  in  the  Encamp- 
nient  district  of  \^'y timing.     Company   moved  from   100   Washington  St. 
Chicago,  and  k"ft  no  address* 
BOSSMO  KISGRUBER.  NORWAY* 

At    BcxssTuo,    H  Jin  en.    Norway.     Ore    valuea   mainly    in    sulphur,  wtuch 


BOSTON  CONSOLIDATED  COPPER  &  GOLD  MINING  C0.»  LTD.  UTAH. 

Offices:  3-4,  Great  Winchester  St.,  I^>ndon,  E.  l\,  Eng.,  and  (508 
Dooly  Blk.,  Salt  Lake  City,  Utah.  Capitalization  £.5tM>,lKX).  John  E. 
Dudley  Ryder,  chainnan;  Samuel  Newhouiw?,  Salt  Lake  City,  Utah,  manag- 
ing director;  Geo.  H.  Jolms<in,  secretary.  Directors  are  prer-eding  oificets, 
Count  Ward,  Frank  Gardner,  M.  L  Newhouse  and  Elmer  E.  Abercrom- 
bie.  Lands,  51  claims,  area  Z49l<i  acres,  adioining  the  Highland  B*iy  mine 
of  the  Utah  Cunsolidated,  in  the  Bingham  district  of  L'tah.  Propt*rty  held 
through  an  .\mcrican  corpora! iun.  Company  has  developed  \'ery  large  bodkt 
of  low-grade  ore  and  a  limited  amount  of  high-grade  ore,  with  promise  of 
further  developments  in  the  latter  diriTtiou.  Main  on^  bi>dies  show  oxides, 
at  and  near  surface,  running  .il>out  3^%  eopp**r  and  $2  per  ton  gold  and 
silver,  while  lower  openings  show  sulphide  ore  running  about  4%  capper^ 
with  $1  gold  and  a  small  amount  of  silver.  Wa<5  working  alxmt  50  men  at 
last  accounts.     Building  of  smelter  ia  being  conaldered. 
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BOSTOK  GOLD-COPPER  MINTITG  CO.  ARIZOKA. 

Ufficc:  15  ExrhanKe  St,»  J3oston,  Mass.     Company  advertispi?  ''drt ailed 

I  fnfonuation  and  prospectus  oq  applicatiun,"  but  \\j\s  ntn-cr  fumishrd  samo 

,  /or  nny  edition  of  this  work,  though  rppeatedly  requi'iiled  to  do  tjtj.     Claims 

[to  havr  410  acn^s  with  "a  vast  amount  of  orp  on  and  closf  to  !:!urfaw,  and 

ons  of  dollars  below/*     Existence  of  this  ftibulous  wealth  has  apparently 

unnoticed  in  Arizona,  as  nothing   is  heard  from  there  regarding  the 

"fin>t>erty 

BOSToir  GOLD-COPPER  SMELTING  CO. 

Had  a  snaeltcr  at  LeadvilU*,  ("olo.,  and  purchased  th»^  rights  !o  the  TjfHier 

ioit-Blast  process,  a  fonn  of  pyrilie  smelting.     Rebuilt  ihe  old  Elgin  plant 

expenditure  of  several  himdrt'd  thousand  dollars,  but   it  waa  not  a 

rial  ftuceess.     Has  had  more  or  less  litigation^  and  smelter  was  sold, 

fJXe^mlwr.   1902,  to  W.  A.  Miles,  of  Cleveland,  Ohio. 

rON  GROUP.  HEVADA. 

OwTied  by  J.  K.  Miller,  et  al,  Colorado  Springe,  Colo.     Area,  11 0  acres. 

Limited  amount  of  development  work  has  exposed  tlire^^  promising  veins^ 

Inmning  6*  to  4'  wide  and  assaying  about  25%  copper,  S5  gold  and  50  oz. 

lailv-er  per  ton, 

'  BOSTON-ARIZONA  MINING  CO,  ARIZONA. 

Office:  46  Broadway,  New  York.     Mine  office:  Morriatown,  Marieopa 

Ca,,  Ariz.     Employs  4  men.     Organiified  1901,  under  laws  of  Arizona,  with 

rapitaJization    $5,000,000,    shares    $1    par.     Hpnr>'    Li\ingston   Bowdoin, 

i president;  Geo.  D*  Christie,  vict^-president ;  T.  J.  Smith,  »errf?tftr>' ;  W.  T. 
8mith,  treasurer  and  general  manager.  Lands,  10  unpatentiHl  claims,  area 
kSOO  acres,  in  the  Vulture  district,  showing  6  fiss«r»'  veins,  of  wliieh  2  average 
V  to  20^  width  and  3,000'  length,  showing  oxide  and  carbonate  ores  and 
fl%ing  assays  of  1%  to  40%  copper  and  $1  to  $22  gold  per  ton,  with  some 
iiJver  and  galena.  Has  3  shafts,  20'  to  50';  also  SO'  tiinnpl.  WiM  test  pro- 
piTty  with  diamond  drill,  preliminary  to  further  development  by  shafts  and 
tunnels. 

BOSTON  4b  BRITISH  COLUMBIA  COPPER  CO.  BRITISH  COLUMBIA. 

Company's  "mines"   fell    btu-k  into  possession  of  the  former  owner;  so 
far  as  can  be  ascertained  company  is  moribund  and  stock  worthless. 
BOSTON  A  BUTTE  MINE.  ARIZONA. 

At  GUl>f*rt,  Yavapai  Co,  Ariz*     W.  H.  Bwrrage,  superintendent.     Has 
litoam  power  and  was  sinking  shaft,  with  small  force,  at  lant  accounts, 
BOSTON  h  CAROLINA  COPPER  MINING  CO.  NORTH  CAROLINA, 

|L  Was  operating  the  Blue  Wing  mine  in  the  Vlrgilin a  district,  Person  Co., 

^f  N.  C,  in  1900;  had  office  at  7  Water  St,,  Boston,  Mfiss.;  present  address  un* 
known* 

BOSTON  CLIMAX  GOLD-COPPER  MINING  WASHINGTON. 

&  INVESTMENT  CO. 

Office:  Union  Tnii^t  Bldg.,  Providence,  R.  I.  Benj.  F.  Harris<m^ 
presidctit  and  general  manager.  Claims,  about  240  acres,  in  Stevens  Co., 
Wash-     Company  makes  no  returns. 
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BOSTON^COLORADO  COPPER  MINING  CO.  COLORADO* 

Near  rollius,  Larimer  Co.,  Colo.      Idle  at  last  £U;counto  and  no  returns 
secured. 
BOSTON  &  DENVER  CONSOLIDATED  MINING  COLORADO. 

&  MILLING  CO. 

Supposed   to   have  property  oear  Black   Hawk,  Gilpin  Co.,  Colo.,  but 
no  returns  ^rured. 
BOSTON  &  MONTANA  COPPER  &  SILVER  MINING  CO.  MONTANA. 

Office:  199  Wafihington  8t.,  Boston,  Miiss.  Mincofficx*:  Butte,  Silver  Bow 
Co.,  Mont.  Organized  under  laws  of  Montana  with  capitalization  $3,750,000, 
shares  S25  par.  Practically  the  entire  slock  issued  is  owned  by  the  Amalga- 
mated Copper  Co.  A,  S,  Bigelow,  president;  W.  J,  Ladd,  secretary;  Wm. 
Scttllon, general  manager;  C.  W.  Goodd»s  aisttistant  manager;  John  Gillies,  rain- 
ing superintendent  ;  D.  W.  Bnjnton,  tMjiL'^ulting  enginwr;  J.  T.  Morrow,  smelter 
Buperintendent.  Employs  about  3JK10  men.  Mines  owned  are  the  Mountain 
View,  Pennsj'lvania,  Moose,  Lt!onard,  East  Colusa,  West  Colusa,  Comancbe^ 
Shafts  Nob.  4  and  5  on  the  Meader\ille  flat,  and  other  claims.  Title  to  Min- 
nie Healy  mine  is  in  dispute  with  the  United  Copper  Co.  The  B<:>8ton  Ai 
Montana  is  engaged  in  extensive  litigation,  which  is  the  curse  of  the  Butie 
camp.  For  the  fiscal  year  ending  June  l^  1^)2,  the  total  costs  of  operation 
and  maintenance  were  $6,066,001;  grosus  receipt h,  $7,705,697,  net  proSta. 
$1,639,696.  Value  of  gold,  silver  and  hlue.stone  s^'cured  as  by -products 
equals  fully  3  cents  per  pound  on  the  copper  production. 

The  Leonard  mine  employs  about  250  mon,  with  S-compartment  main 
shaft  about  a  quarter  mile  deep,  connected  tmdergronnd  W'ith  the  Minnie 
Healy,  East  and  We^t  Colusa.  The  principal  pumping  plant  of  the  Boston  & 
Montana  is  in  thb  mine.  The  Eaajt  Colusa  main  shaft  is  about  1,500'  deep 
and  the  property  employs  100  to  150  men.  The  West  Colusa  work»  about  300 
men  and  has  a  quarter-mile  main  shaft.  The  Pennsylvania  employs  about 
250  men,  and  it.s  3-compartment  main  shaft  Is  aVvout  1,600'  deep.  The  Moun- 
tain View  has  a  3-compartnient  main  nhiiSi,  and  underground  connect  ions 
with  the  Rams,  Leonard  and  West  Colusa.  The  Moose  is  a  small  property 
with  a  single  shaft. 

The  Boston  A'  Montana  madcf  upward  of  60,000,IX>0  lbs.  of  refined 
copper  yearly  since  1S94,  until  1901.  It  is  probably  capable  of  turning  out 
about  100,000,000  lbs.  yearly,  when  working  to  full  capacity.  The  mine  is  re- 
garded by  some  authorities  as  the  world^s  beat  copper  property.  Ore  bodies 
are  very  ejctensive,  and  reserves  of  smelting  grade  ore  are  estimated  at 
3,000,000  tons.  The  mine  has  some  stc*pe«  nearly  200'  wide  and  carrying 
copper  averaging  8%  to  10%,  with  gtx^d  sil\'er  values.  The  mine  is  thoroughly 
equipped  with  steam  and  electric  power  and  is  in  the  best  of  condlaon  both 
tmde.rground  and  on  surface. 

The  smelter  m  at  Crreat  Falls,  some  distance  from  the  mine,  and  until  the 
completion  of  the  W^sshoe  plant  of  the  Anaconda  was  the  largest  reduction 
works  possessed  by  any  copper  mine.  Power  is  secured  from  Great  Falls. 
and  there  is  also  an  auxiliary  steam  plant  of  10,000  h.  p.     McDougal  roasters 
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recently  beea  added,  gi\*ing  ^'ery  efficient  work,  at  a  remarkable  reduc- 
tion In  cost.  Adjoining  the  smelter  is  a  verj'  large  electrolytic  plant,  which 
&l»o  tmat«  blister  coppf^r  from  tht^  Anaconda.  Power  for  the  electrolytic 
plant  is  transmitted  by  Siilid  ovip Flapping  Hlabs*  of  cr»pper. 

It  is  probatile  that  the  production  for  19()3  will  Iw  the  largest  in  the  mine's 
hifltor>%  as  thert^  are  many  indications  that  the  mine  and  i>lant  lm\'e  betm  put 
in  order  for  a  n^cord'brerikinjz:  production. 
BOSTOII  &  NEVADA  MINING  CO.  NEVADA. 

At   Yerington,  Lyon   Co.,  Nev.     J.  V.  Lane.  Bupcrinfendcnt.     Proi>erty 
consists  of  Mountain  View  and  Charley  Rutiis  claims,  on  which  a  little  develop- 
ment work  was  being  donf%  at   last  acri>init8. 
BOSTON  &  ST.  MARY  COPPER   MINING  CO*  MONTANA. 

OtB^-:  presumably   Great   Falls,  Montana;  no   n^tums  secured. 
BOSTON  &  SEVEN  DEVILS  COPPER  CO.  '  IDAHO. 

Office:  53  State  St.,  Boston,  Mass.  Mine  ofSce:  Cuprum,  Washington 
Co,»  Idaho.  Organized  1899,  under  lawst  of  Xew^  Jersey,  with  eapitaiization 
$5,000,000,  shares  125  par.  Lewis  A.  Hall,  president ;  Chas.  W.  Whiteomb, 
vice-pr**i»ident ;  Ira  J.  Hersey,  treasurer,  W.  B.  Hancotk,  muna|?er.  Annual 
meeting,  fourth  Monday  in  March.  Property  includes  Peacock,  South 
B»acock.  Helena,  Arkansas  and  Decorah  claims,  more  or  lesH  developed  by 
diafts  and  tAinnels.  Has  steam  power  ei|uipnient  and  100-ton  emelt^^r  at 
Weij?5er,  Id;ilio.  Worked  about  75  men  at  \tmt  accounts. 
BOSTON  h  TEXAS  COPPER  CO.  TEXAS. 

Office:  Tremont  Bldg.«  Koston,  Mass.  Property  near  Spalding,  Archer 
Co.,  Texas.  Organized  1898,  under  laws  of  Arizona,  vdth  capitalizalion 
|2,6O0,OtHJ,  shares  $10  par.  E.  M.  I^w,  pn-sident;  Jos.  M,  Wheaton,  s^n-re- 
taiy  and  treasurt^r.  No  returns  secured;  cannot  bt^  leanicd  that  any  mining 
10  l)eitig  done. 
BOSTON  &  TINTIC  MINING  CO.  UTAH 

Offiee:  401  D.  K.  Walker  Bldg,,  Sidt  Lake  City,  Urah.  Mine  office: 
Silver  City,  Juab  Co.,  lUah.  Property  idle.  Organiz<'d  181)9,  under  laws 
of  Utah^  with  capital i station  $500,iHKJ,  shares  $1  par.  Annual  meeting, 
tt^cond  Tuesday  in  Januan^ .  Wnu  H,  Tilil lals,  president  and  general  manB|2jer ; 
C.  E.  Allen,  vice-president;  E.  J,  Waugh,  seeretani';  R.  L.  Lyman,  treasun-r. 
Land)9,  3  patented  claims,  area  45  acres,  in  thi*  Tintic  dislrirt,  showing  2 
Fbsaurt!  veins,  average  width  8*,  length  211',  depth  2tK>\  with  estimat-ed  average 
value  36%  copper,  4%  to  5,3%  lead,  44>  c*^nts  to  %2  goM  and  14  to  120  oz, 
silver  \wr  ton.  Shaft  240'. 
BOULDER  COPPER  MINING  CO,  SOUTH  DAKOTA. 

Addn^ss:  post-ofhce  box  118,  Custjer,  S.  D.     W,  A.   Nelson,  president. 
Capitalization,    |l,0O0,(XKX   shares ,  11    par*     Property,  in    Pennington   Co., 
S.  D.,  said  to  consist  of  gold  and  copper  claims.     No  returns  secured. 
BRADFORD  COPPER  MINING  CO.  ARIZONA, 

At  Patagonia,  Santa  Cruz  Co.,  Ari».  W.  F.  Balcom,  syperintendent. 
Was  sinking  shafts  at  laat  accounts;  ha*i  steam  power  and  employs  a  small 
foroc. 
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MEXICO. 

iJpened    by    shaft    and  timnel ; 


BRAULIO  BIADRIGAL  TUMBISCATA. 

'At    Aputziiigan,    Michoaeiiri,    Mexico, 
has  ateani  powvr.     No  returns  secured, 
BRINDLE  PUP  MimNG  CO.  ARIZONA. 

It  has  Ijcen  alleged  that  a  company  by  this  name  was  opening  a  copper 
mine  with  ten  men,  at  Dewey,  Yavapjw  t'oimly,  Arizona^  but  a  letter  to  this 
address  was  n^iumfd  OctoWr,  1902.  Had,  itid»*ed,'  that  such  a  strikingly 
beautiful  and  appropriate  name  should  be  forever  lost  to  the  nomenclature 
of  copper. 
BRISTOL  COPPER  MINING  CO.  NEVADA^ 

Offic:^:  2()l  Mining  Exchange  Bid*?,,  Denver,  Colo.     Mine  office:  Pio*' 
Lincoln  Co.,  Nev.     Capilalization  f2,C)00,0(MJ,  aharcA  $1  pan      Lands, 
440  acres.     Has  2  shaftSj  with  sti^am   and  electric  fxiwer,     Wm.   Gel 
manager;  H.   T.   FreudenihaL   Huperintendrnt.     t.>nfs  carry   coppt^,   ailvci 
and  lead  values.     Erection  of  n  smelter  was  started^  but  all  work  was  slopped 
in  summer  of   1902, 
BRISTOL  MINE.  CONNECTICUT. 

At  Bristol,  Conn,     Has  been  worked  during  the  past  decade,  but  is  now 
full  of  water  with  the  nuw hinrry  at  the  bott^im  of  the  mine.     Just  why  the 
machine r\'  should  be  at  the  both>m  of  the  miue  is  not  clear. 
BRITANNIA  COPPER  MINE,  LTD. 

Offices;  4  Bishopsgati^*  St.,  London,  E,  C,  Eng. 
tar>'.  t'annot  l>e  leanicd  that  coiopany  ov^*ns  any 
BRITANNDl  MINES. 

On   Howe  Hound,   Burrard  district,  B.  C.     F 
at  last  accounts.     Properly  makes  large  showing  of  pold -silver-copper  ores. 
Mine    h    idle.      Controlling    interest    said    to    be    in    the    hands    of     F, 
Augustus  Heinle,  of  Diitte,  Mont.,  and  associates. 
BRITANKU  MINING  CO,  MONTANA. 

t  >fiice :  Milwaukee,  Wis.  Mine  office :  Butte,  Silver  Bow  Co.,  Mont.  Organ- 
ijsed  1S99,  witKcapitaltzation  $35<:r.mK).  G.  K.  Nickey,  president:  G.  B.  Best, 
seeretar}'.  Has  3  parallel  veins,  3'  to  3()'  wide,  carrying  gold,  silver  and 
copper.  Employs  about  20  n>en.  Main  shaft.  aU>ut  35t)'.  Has  steam 
power  and  air  compressor.  On*  sliipj^ed  has  a^'eraged  about  S35  per  ton, 
after  dedueting  transportation  and  yuielting  charges.  Property,  while 
small,  is  regarded  as  well  managed  and  valuable « 
BRITISH  GOLD  ^  COPPER  MINING  CO.  SOUTH  DAKOTA- 

Supposed  to  be  operating  in   the   Black   Hills  dislricti  prp^umably  in 
Pennington  Co.,  8,  D.,  but  no  returns  secured. 
BRITISH  GOLD  MINES  OF  MEXICO.  LTD.  MEXICO. 

Offices:  Bush  Lane  Hotise,  Cannon  Street,  London,  E.  C,  Eng,  Mines: 
El  Carmen  (gold  only),  Federal  District  of  Mexico ;  Colorado  Urt^s  mine  (gold^ 
silver  and  copper),  at  Tonnes,  Sonora,  Mexico.  R.  J.  Price,  ci 
man;  G.  Thompson,  secretary;  J.  F.  Allen,  managing  director;  A.  L.  Wa 
manager  at  Colorado  Ures  mine,  Sonora.  Capital,  nominal,  £100,000; 
issued,  £70,080.     At  the  Colorado  Ures  mine  there  is  a  smelter,  newly  buUi 


W.  E,  La  Merlon,  accre- 

inining  property. 
BRITISH  COLXIMBIA, 

M,   L«?onard,   manager, 
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tSmy  10  stamps  for  gt>ld.     Steam  power  is  used;  mine  is  developed  by  shi 

Mid  tunnels:  about  31K)  ttieti  are  cttiplovcd. 

BRITISH  AMERICA!!  GOLD  AND  COPPER  CO.  SOUTH   DAKOTA, 

Had  an  office  at  52  Broadway,  Deadwond,  S.  f),,  nw\  rninrn^  lands  neitrJ 
Hornblende,  Pennington  i  o. ,  S.  1).  Letter  scut  to  company's  addrc  ss  upturned^ 
imrittimedt   Decembfr^   19r>2. 

BRITISH  COLITMBU  AGENCY,  LTD.  BRITISH  COLUMBIA. 

This  company  did  some  explnrinii  im  tlir  Modm-   and   Kitrli*  iut  rlniTTiM, 
AU>emi  Canal,  B.  <',,  in  1901,  securing  a  fair  showing  of  chaletipyrile  and^ 
iiurif«*roiis  quartz.  I 

fiRmSH  COLUMBU  CHARTERED  CO,  BRTTISH  COLUMBIA. " 

At  Summit,  Yale  (k  CafilKKi  district,  li.  C\     S,  F.  Parrisli,  firreiiwtKid,  U, 
C.^  manager.     Ores  carry  gold  and  eoppi  r  values.     Property  equipped  with  J 
►Am  power;  employed  about   5^}  inen.  at  last  accounts.  ^ 

BRITISH  COLUMBIA  COPPER  CO.,  LTD.  BRITISH  COLUMBIA, 

Office:  31  Nassau  St.,  New  York.     Mine  office:  Aumonda,  B.  ('.     Etii- 
loys  180  men.     Organized  1898,  under  Itiw^  of  We^st  Virginia,  with  capital- 
tioQ  $1,250,000^  shares  $5  par,  non-assessable.     Jas.  F.  Tiehenor,  presi-  , 
nt;  F-  L.  Underwotxi,  vice-pnisidimt ;  R.  H,  Eggleaton,  stH'relary;  C.  E.  I 
w,  treasurer;  8,  C.   Hoi  man,   mine  superintendent ;   Fuederie   KefTer,  ^ 
manager;  Paul  Johiison,  smelter  .superintendenL     Lands,  (i  claims, 
mx^A  62  acres,  crown-granted,  aJ.so  smelter  site  of  60  acres,  in  tht-  Yale  and 
C^ariboo  district,  B.  C.     Prnperty  rontainj*  w'Verid  coppi^r  di^posits,  of  which 
one   is  being  developed,  this  having  an  average  vsidth  of  175'.  length   of 
1*30<»'    and    knov^Ti    depth    of     5<X)',    earrsinp;     chaleopyrit^'.      Two-com- 
ment   main  shaft  is  325'  deep;  3  main  tunn<'la  have  an  aggn^gate  length 
2,400';  about  6,000' of  imdcrground  ojj^mingH  have  Iwen  s^cun^d.     Esti- 
mated amount  of  ore  in  sight,  (KfMJ*)^  (MM)  tons,  of  which  .'1,OIMK<K»0  tons  are 
iDlocked  out  for  sloping.     Mine  has  excellent  (equipment,  ineluding  35-driU 
cross-compound  air  compressor,  20x42*  hoist,  en  is  hers,    Robins  belt   eon- 
~       ore,  Jeffrey    bucket  elevator,   engines,    hoilrrs,    machine   «hf>p,   smithy, 
lectric  light  plant,  etc.     Smeltei*  is  at  Anaconda,  2J2  milen  from  mine,  and 
two  water-jacket  furnaces,  42xl5fr,  with  boilers,  blowers,  engine,  etc.  4 
net  is  turned  out  as  nuitte  of  abovit  50%  tenor,     t  Van pany  plans  to  in-  1 
two  more  furnaces,  stands  of  eoi^vcrtoj^s  and  a  Am-  diist   furnace  in  11KJ3. 
litB  of  operation  to  dat^*  have  gone  into  the  development  of  the  mine  and 
[uipment  of  the  mining  and  smelling  plant.     Pro{}erty  is  one  of  great  value 
mnd  ainpady  an  important  prndurtr. 

BRITISH  COLUMBLA  EXPLORATION,   LTD.  BRITISH  COLUMBIA. 

An  English  company,  of  whieh  J.  Argall,  KamhH>pF?,  B,  <",,  is  numager. 
At  Kand oops,  Yale  <t  <'ariboo  dif*lnct,  ihc  Lucky  Strike  and  Iron  Mask  claims 
jftre  being  develope^d  by  shafts,  with  about  25  uum,  and  an-  shovvinp  pold  and 
r.  At  Eistere  Basin,  Nanaimo  district,  the  <  'ctlf*8.sus  group  is  in-ing  devel* 
[oped.  where  about  1,800^  of  open  work  was  done  in  1901  by  12  men.  The 
limnel  is  about  a  quarter  mile  long,  and  assays  of  the  ore  average  about 
$16  per  ton  in  gold,  ailver  and  copper. 
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BRITISH  COLUMBIA  &  LAKE  SHORE  COPPER  BRITISH  COLUMBU. 

CO.,  LTD. 

Thf   Bluf?  Bell  mine  of  this  coihpiiny  is  locatpd  at  Summit,  Yale  k 
Cariboo  DLstriet,  B.  C    John  Dors(*y»  manager.    The  mine  is  opened  by  a  ahaft 
and  fit t*'d  with  sU^aiii  power.     Ore  carries  both  gold  and  copper. 
BRITTOn  GOLD  MIMlfG  CO.  WASHIWGTOIf. 

Officer  Whatcom^  \\a*th.     Henrj-  L,  Manville^  president.     Three  veins 
opened  by  tunnel,  show  goad  aasaya  in  gold  and  copper.    Closed  down  for 
winter  in  October,  19(>2, 
K.  K.  BERG  &  HUETTENVERWALTUNG  BRIXLEGG.'  AUSTRIA. 

At  BrixlegjBj,  Austrian  Tyrol.  la  an  active  producer,  scouring  considerable 
silver  and  a  little  gold  as  by-products.  Gustav  Kroupa,  geia^ral  manager;  Vin^ 
oenz  S\  obodai  superiiitendeiit  and  mining  engineer;  Ca\'etan  Hummel,  smelter 
Buperint4'ndent;  Josef  Link,  purchasing  agent.  Mining  lands,  about  22H 
hectares.  Ows  exclusively  sulphide.  Company  has  smelter  at  Brixlegg, 
this  ha\ing  blajst,  reverberatory,  n^&ning  and  anode  furnaces,  electrolytic 
plant  and  facilities  for  the  iiiiuiufai-ture  of  the  raw  copper.  Estimated  pro- 
duction of  company,  22<}  metric  tons  copper,  600  kilograms  silver  and  5  Idl- 
ograuLs  gold,  in  19<»2;  approximately  sanie  production  for  1903. 
BROKEN  HILL  PROPRIETARY  SILVER  MIIfE,  AUSTRALIA. 

This    famous  silver   mine   at    Bniken  Hill,  New  South  Walea,  secuies 
about  300  tons  of  copper  yearl\%  as  a  by-product  from  the  smelting  of  its 
silver  ores. 
BROBUBE  COPPER  CO.  HEW  ICEXICO. 

Suppof^ed  to  hav(^  niineral  lands  near  Tree  Piedras,  Taos  Co.,  X.  M.,  but 
no  rrtnm«  secured. 
BROMIDE  COPPER  A  GOLD  MIIflNG  CO.  HEW  MEXICO. 

Has  22  claims  in  the  Bromide  district  of  Rio  Arriba  Co.,  N.  M*,  and  did 
considerable  development  wurk  m   11K)2.      No  returns  aeeun*d. 
BROOKXYW  COPPER  &  GOLD  BflNING  CO.  WASHrWGTOIl, 

Office:  Auditorium  HI  dp..  Spokane,  Wiish,     Lands,  in  Colville  lle8er\*e, 
Wa^h.     Capitalization,  SKIO/HM).     M.  L.  Pershell,  prt>aident;  C.  Von  Gilsa, 
secretary'.     Compan>*  states  that  proiierty  is  not  sufficiently  developed  U> 
make  a  statement  for  puljlieation. 
BROOKLYN  MINING  CO.  CALIFORNIA. 

At  Dnie,  San  Bernardino  Co.^  (*al.     H.  H.  Ames,  BUpjerintendent,     Ova 
carr>'  gold  and  copper;    has   gasoline    power   and   3-stamp    mill;  employs 
about   15  men, 
BROOKLYN  MINING  CO,  COLORADO. 

At  Silverton,  Sun  Juan  Co.,  Colo.     J.  W.  St>arkwether,  superintendent 
Ores  carry  gold,  silver  and  eopper  values.     Small  foreo  employed  at  Ust 
accounts. 
BROOKLYN  MINING  CO.  ITBVADA. 

Near  Contael,  Elko  to.,  Nev,  Mow^s  Jones,  superintendent.  Was 
developing  copper  orr*  body  by  shaft  and  tunnel,  with  g«d>Une  power  and 
small  foroci  at  la^t  aecounts. 
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I    BROPHY,  HUMPHREY  &  CO.  MEXICO 

I  Opt*ni<v  tin*  San  FfiTianda  TnJnfs  nt   Enftanndrt,  Daja  California,  Mex. 

I    \h\id  Goldbaum^    auperinU-ntlcnt.     Upi-nrtJ    hv,    ^lutfia.     About    20    tnrn 

employed- 
I    BRUCE  COPPER  MHfES,  LTD.  ONTARIO. 

OflScea:  3i-3»    FiUuier^ton    Bid|?s.,   London,   E.   C,   Eng.     Maniuis   of 
Queeasbun',  chainnan;   Lewis  J.   Abrahanm,   manaicer.     (/apital,   nominal, 
£100,000.     Property  is  tho  old   Bruce   Minei*»  on   Georj^iati   liay,   Algoina, 
Out.    These  were  opened  in   1846,  conteinporarii-ously   \dfh  thu  first  ini-    — 
I    portant  de^ielopments  in  the   Lake  Superior  di>?trict,  and  eUjar'd  in   1876,    I 

tittr  producing  copper  valued  at  $3,31M>^000.  Present  depth,  nearly  5(H)'. 
I  OiKian?  sulphide,  mainly  ehalfopyrite  in  quart jj  f^ani^e^  occurring  in  sc?vtrral 
pandlel  fiasiire  veini?,  trav*»rsing  diaba-m*  and  nininnK  nearly  eiust  and  west. 
Two  principal  vi'inis  an*  3'  to  15'  wid»',  on*  avrragin^  about  5%  eopjH'r  Plant 
luB  been  remodeled  and  new  mactiinery  addtnl ;  now  inrludcs  rock  crushers* 
rolls,  jigs,  bvdraulic  sizere^  round  tallies,  Griffin  uiills  and  I'Yue  vanner,  with 
capacity  to  handle  4<J0  tons  or  upward  daily,  Mine  said  to  ha\"e  otx'  blocked 
out  for  two  years*  production.  Was  einiiloying  a  small  force  at  laat  accounts, 
and  lacked  convenient  snieUinie:  facilities. 

BRUHSWICK  MIWIITG  CO.  COLORADO. 

At  Tin  C\ip,  Gunnison  Co,,  Colo.  <^^>re  values  mainly  gold  aiid  silver, 
but  alBCi  a  little  copper;  has  steam  power  and  1  tMNt on  '  eoneent rating 
mill:  employs  about  25  men. 

BUCHAK AN  MINE.  CALIFORNIA. 

Near  the  uorthpm  boundary  of  Madera  County,  a  little  »outh  of  the 
Green  Mountain  mine  in  Mariposa  county,  and  5  miles  northeast  of  Daulton, 
Cal-  Owned  by  G.  A.  Pherson.  <) penned  by  shidts  and  tunneL'*.  Vein 
xnAlter,  diabase  and  aniphiljolite  schist,  both  mineralissed.  Ores,  oxides  near 
turtmce,  unaltered  sulphides  at  depth.  Shipments  made  by  lessees  average 
about  15%  copper  and  $3  g<jld  pt*r  ton,  'Has  lMM*n  a  coiiaideralile  prt>ducer 
in  the  pa«t. 
BUCKEYE  CONGOLIDATED  GOLD  A  COPPER  MINING  CO.  UTAH. 

Former  office  :  4  M  AtUis  Blk.,  Salt  Lake  City,  Utah.     Dead. 
BUEN A  VISTA  COPPER  MINES,  LTD.  '  MEXICO- 

Officer:  11,  Queen  Victoria  St.,  London,  E.  C,  Eng.     iMines,  in  Lower 
California,  Mexieo.     Lord  C,  Pratt,  chairman;  J-  L,  Snuth,  aeerr^tar).     Capi- 
,  nominal.  £5<),tX>0.     Mini's  are  opposite  Guaymas,  not  far  from  the  Boleo^ 
id  include  the  Buena  Vista  and  San  Bruno  properties,  area  45  acres,  with 
ItDO  acres  adjoining  under  option;  held  on  lease  at  10%  royalty;  purchase 
romdderation,  £3.(XX)  vash  and  £32,000  stock, 

BUENA  VISTA  COPPER  BUNING  CO.  CALIFORNIA. 

Hna  the  Bull  Htm  iind  Husst^l  niines,  former  on  Wharf^s  ranch,  Amador 
Co.,  Cal-     Vein  is  sehistose  diabase  carrying  sulphide  ore. 
BUENA  VISTA  MINING  &  MILLING  CO.  ARIZONA, 

At  Washington^  Santa  Cniz  Co,,  Ariz.  F.  Cox,  manager.  Copper  ores 
carry  gold  and  silver  values;  has  steam  power;  no  returns  secured. 
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BUElfOS  AIRES  MUflKG  CO.  MEXICO. 

tJflirp:  Kl   Pmj«),  Texas.     Mine  office:  Cusihumachic,  Mexico.     \S\  V. 
HoliiiiB,  supeiinti^ndt'nt .     Property  b  La  Lola  aod  Muriel  mines,  cJUT>ii|g 
gold,  silver  atid  copper.     Opened  by  shafts  and  tunneb;  gaaoUne  power. 
Has   concent  ralor  and   4(>-ton  eniplter.     Employs  about  40  men. 
BUFA  MUTING,  MILLING  &  SMELTING  CO.  -         MEXICO. 

UtBce:  7U9  Lankersluiu  Bldg,,  Ia^  Angeles,  Cal.  Mines  at  La  Buf&^ 
h^:Lhuarif>a  district,  Sonora,  Mex.  Mine  active,  euiplcn'ing  300  men  in  dry  sea- 
son and  about  150  in  wet  season.  Organixed  ini)2«  under  laws  of  Ariaona, 
with  capitalization  i1 .5CN1,(X)0,  shanp«  $1  par,  non-assessable.  Davis  Richatil* 
«odlf  president ;  \Vm»  E.  Richardson,  vice-pre«dent  and  general 
Baron  W.  Riley »  speret-ar\';  L  U.  Richardson^  treasui^r;  Ftank  Rid 
superintendent;  Arthur  A.  Lane,  mill  superintendent;  P,  Quimi.  mining 
captain.  Lands.  3S  pat*>nt**d  ilaims,  area  91  aci«»t  »bo  5,000  acres  of  otlu?r 
lands  and  S-^icrv  millsite.  tlainis  show  6  fiasuit*  ^*eins^  of  which  2  ax«  being 
devv>loped,  these  having  an  average  t^idth  of  4',  length  400'  and  opened 
to  depth  of  GiKK  on  Incline,  uith  avenige  of  12%  copper,  10%  lead  and 
325  oi.  sih'er  per  ton.  Ditrs,  sulphides  and  argentiferous  tetrahedrite. 
Has  tlirw  shafts,  deepest  AW,  and  6.500'  of  under]grx>und  openings;  15,000 
tons  of  ore  blocked  out  for  sloping.  Mine  has  complete  steam  power  equip- 
nif  nt,  also  conci*ntrating  and  lia«*hing  miU  of  30  ions  daily  capacity*,  with 
boilers,  engine,  ji|^,  2  Woodbur>  conc?ent rating  tables,  cntshera,  rolls,  5 
stanips,  2  noasting  furnaces  and  tanks  for  leaching  and  precipitation.  Com* 
pany  is  planning  to  incn^ase  capacity  of  concentrator,  building  a  smelter 
to  produce  matte»  sinking  s  \^rtical  shaft  and  de\^1oping  ore  bodies  pne^ioualy 
unt0iich«^,  in  1903.  Pruperty  paid  $175,000  iMvidends  pr^\ious  to  incor- 
poration of  piftsem  company,  whkh  contemplates  paying  semi-annual  divi- 
drnds,  beginning  Januarr,  1903. 
BUFFALO  GROUP,  MONTANA. 

tlaiins  in  the  Scratch  Oravrl  district  of  northern  Montana.      No  re- 
turns ssr^ured. 
COMPANLA  DEL  CASTILLO  D£  BUITRON.  SPAIN. 

C>|ierstrs  a  gtuup  of  mines^  ittcludifq;  La  Comcepcion  with  42  hectares 
at  Aimons^er  la  Real,  and  La  l^idefaa  with  6  hretait^s  at  Zalamea,  fiuelva, 
S|Mun ;  is  also  explo«tii|E «  gtoup  of  5  old  naiiea,  aiva  tS  hectares^  in  the  same 
dlrtJiel^  F.  C»  mils  4k  0».,  ^  Lotion,  air  in  dialer  of  the  company*!  op- 
vfalloiiB.     ^Vnoual  pmdvietloA  ttimatsd  at  t,50IM)00  Iba.  of  fine  copper. 

Btuu.  iKmNQo  Mnmni  ca  WYOMma. 

Near  Heda,  Lantnie  Cos  Wyo.    Jolui  I^  Moq^Ki,  superintendent ;  no 
rpturnt  srcutwi. 
BULUOIf  MQURG  COl,  LTIX  IDAHO. 

t)mce:  Wallate.  Sboshocke  Co.«  Idaltt.  fin4>l(n*s  8  men.  Orianiied 
tHOa,  un«krT  la^  of  klalio,  mfk  c^MlaliMloii  $I.Q(«>.nO0.  shans  $1  par. 
H  F  0*Kell.|m«IANii: Ja&  II.  Ti^^or.amelar?  is^  R  Mc4  anhy,  trMMuer; 
1^  A  McKecisife,  fprntrral  mMuif^.  Lattla,  4  ttn|Ma#«i«ed  ilaims*  aupa  80 
ia*tv*.  slHi^iiif  i«iii«  VMtt  of  ir  widtK  InMl  \W,  ftviag  anays  14%  oopper^ 
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14  fold  and  12  o««  silver  per  ton^  from  sulphide  on-.  Shaft,  100';  tunnela, 
80'  and  17</.  Will  continue  sinking  and  install  hoist,  puinp  and  air  com' 
pfcssor  in  1903. 

B0LLIOW  BECK  &  CHAMPION  mmKG  CO,  UTAH. 

At    Euit'ka,   Juab   f  <>.,    rriih.      1*.    L.    I'^amsworth,    iimnjip<*r      St_M'urt'» 

ft  limited  amount  of  copper  immially  as  a  hy-prrHhirt  frtini  ^old-tsilver-lead- 

^^  ropper  ores;  has  steam  and  electric  power  and  ix»ncentriitinj;»  niilL      Enjploys 

^B  thotit    15(3  men, 

■  b0LL WHACKER  GOLD  k  COPPER  CO.  ARIZONA. 

H         Promoted    by    H,     B.    ClifTord    &    Co.,    10    Wall     St.,     New     York. 

^HlVoperrty,   4  milea  east  of  PresH-ntt,  Yavapjii  <V>.^  \nz.     No  returns  secnrfd. 

•bOT-LY  HILL  COPPER  MINING  &  SMELTING  CO.  CALIFORNIA. 

(VmsoUdfited  with  Mount  Sha.sta  (Inid  Miiu-s  inrponiliim,  Ortoher,  KM)2. 

BinCKER    raLL-SULLIVAN    COPPER    MINING    CO.  WASHINGTON. 

Office:  Viinderl>iit  Blk.,  Tm-ofiin,  Wjush.    I Lseiil  agent:  Joshua  T.  NoweD, 

53   Stat4^   Ht.,    liostoii,    Ma^is.     Mine   oJTjte:  Ijnlex,   SiKilKJiiiish   Co.,   Wash. 

Capitallssation  S1,0(KJ,000,  shanks  $1  par,     ('has.  G,  Reiter,  president;  John 

^^t.  Brooks,  vice-president;  John  I>,  Campbell,  aecretan' ;  Chas.  H.  Erkerson. 

^Hiana^r.     Property,  Copper  Bell  group  of  9  elaiins,  5  mik^s  northwest  of  In- 

^Hex,  has  2  veins  carniup  ehalcopyrite  said  to  average  8%  copper  with  some 

^Hli'vr;  about  l^SOCK  of  underground  openings;  steam  plant  and  power  drill. 

^BtnCKERVILLE  BfflNING  CO.  NEVADA. 

At    BunkerviUe,    Lincoln   Co..    Nev.     L.    C.    Bradley,    superinrendent. 

las  steam  power  and  was  sinking  shaft  with  foree  of  about  15  men  at  last 

reountjsi, 

BURLINGTON  COPPER  MINING  CO.  WYOMING, 

^— _        Suppo8f*d  to  have  property  in  the  Encampment  district  of  Carbon  Co., 
^^kVo.     No  returns  secured. 

^fcuRNS  MINING  CO.  WASHINGTON. 

Near  Darriiigton,  Snohomish  Co.,  Wash.  Thos,  Perks,  euprnntendent. 
Was  driving  tunnel  on  the  Justice  and  Myrtle  chums,  with  small  fnree,  at 
Last   nreounta. 

BtlRRA  HURRA  MINE.  AUSTRALIA. 

Addrei?*:  care  Smith  A*  Roberts,  Davenport,  Waymouth  Sr.,  Adelaide, 
South  Australia.  Mine  about  100  milia  northeast  of  Adelaide.  Opened 
^1S45;  abandoned  many  years  and  reot>ened  circa  19tM>.  Hjis  o.vidixed  on-s, 
iv  malaehit^f  rich  hut  irregtilar,  in  the  upper  le\'el»:  sulphides  below, 
erty  has  paid  dividends  of  £S<XJ,000  and  was  a  lai-ge  producer  for  many 
b,  having  made  51,622  long  tons  of  fine  copper  previous  to  1877. 

iGA  COPPER  CO.  AUSTRALIA. 

I  In  the  Bat  hurst  district,  Centrsd  division  of  New  South  Wales,  one  milo 

^Brast  of  IJoyd  Uiine.  Opened  1877;  production,  570  long  Ions  in  181>H.  On's 
^^Vktllphidr*,  rH-euring  in  a  Ik-H  of  highly  altered  rock.s  rjinirini:  from  porphyry 
^f  to  schistose  .slates.  Ores  carry  I  to  3  on.  silver  p<'r  ton.  Mine  abotil  800' 
^  deep;  smelter  ha^  3  reverberatory  furnaces,  using  wood  for  fuel;  pmduct 
i0  eeal  aa  47%  matte  to  Lithgow,  for  n:fining. 
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BURTON  CONSOLIDATED  COPPER  CO.  WYOMOIG. 

Office:  Encampment ,  Carbon  Co.,  Wyo.     Claims  in  \icinity.     R.   R. 
Burton,  superintendent.     No  returns  secured. 
BUTLER  MINING  &  MILLING  CO.  UTAH. 

Near  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     A.  C.  Lindskog,  superin- 
tendent.    Has  gold-<ropper  ores,  opened  by  tunnel ;  employed  about  25  men 
at  last  accounts. 
BUTTE  COPPER  CO.  MONTANA. 

Supposed  to  be  composed  of  eastern  men  and  to  hold  bonds  on  the 
Amazon.  Jessie  and  other  claims  in  the  eastern  part  of  Butte,  Silver  Bow 
Co.,  Mont.     rnkno\^"n  in  Butte. 
BUTTE  CONSOLIDATED  MINING  CO.  MONTANA. 

At    Butte,   Silver   Bow   Co..    Mont.     £.    H.    Renisch,   superintendent. 
Op^^rates  the  Ella  mine,  having  2-compartment  shaft  about  TOCK  deep.    Cc^ 
per  ore  b  auriferous.     No  ivtuiis  secured. 
BUTTE  GOLD,  SILVER  &  COPPER  CO.  WASHINGTON. 

OfiSce:  Spokane,  Wash.     Lands,  about  25  miles  from  head  of  Lake 
Chelan,  shoeing  2  \Tins,  one  8'  wide  opened  by  tunnels. 
BUTTE  MINE  &  EXPLORATION  CO.  MONTANA. 

Bought  the  Pacific  mine  in  East  Butte  for  $40,000  in  1902,  and  made 
some  shipnients  of  good  ore  during  the  year.     Is  devel^nng  by  sinking  and 
drifting. 
BUTTE  MINING  dt  DEVELOPMENT  CO.  MONTANA. 

Offict^:  Butte,  Mont.     Lt^  Mantle,  president.    Organised  1901,  under 
Now  Jon^\v  Uw>ii.  wiih  capitaliiation  S2.000.l¥)0.     Owns  the  Emma  mine 
in  tht^  hoan  of  the  city,  and  ha<i  a  shaft  do^n  about  TOO'  at  last  accounts. 
IVwlopmonts  at  oK^^  i>t  IV^>*J  nK*iv  encouraging  than  previously. 
BUTTE  &  ARIZONA  COPPER  CO.  MONTANA. 

Otfict*:    Biitte.   Mor.t.     iww    S.    Lander,   president:  Samuel  A.  Hall, 
«»cn*tar>  .     Has  N^nd  aiul  !oju«'  on  tht^  Men  claim  and  options  on  other 
dain^  in  huVjvmkmv  disirict  of  Silwr  lV»w  Co..  Mont.,  and  is  thought  to 
h.^\v  miniixi:  cuninv^  in  ArironH,  but  n^>  ivjums  s»?cured. 
BUTTE  A  BINGHAM  COPPER  CO.  UTAH. 

Has  d.-^r.ns  a:    l^ixchaiu  Can>\>n.  Sadt  Lake  Co.,  Utah.     O.  Roberts, 
MiivriuTcr.dor,:    NN    H    NicK^l*.  pi\"SKicnt :  n%^  rvnurns  secur^. 
BUTTE  A  BOSTON  CONSOUDATED  MINING  Ca'  MONTANA. 

v^!**vv  \i>*^  NN  Ashii«u>:\  Si  ,  lx>iu>n.  M.vi<<  Practically  intire  stock  issue 
i*  o\>  !t<xi  1^>  \  K  V :*•.,-» U.'%:v.ai«\l  i\>j^jvr  v\w\pany .  J^^hn  Oillies.  superintendent. 
l>\nxn>  i^^o'iui-ct  Si-wr  K^>^,  MK'h,Vt  l>*\in.  Blue  Jay,  East  Grey  Rock, 
W\>si  i*rx*\  KvvV  a:Ki  lV*rix*V\  :v,;r>rtt.  als>i^  «^\vrU  ihiHisaiid  acres  of  (Jacer 
UxKis  ShatT  No  f^  >*a*  rtan^xi  i>r,  Mc^»vVr\  ille  KUt,  mith  2  compartments,  in 
li^X^  i  V  IV'Tiv:-!  \  Ka*  a  ;^-^\>5V4>ar:nx^r.t  siwui  aKnit  l.tXIO'  deep  and  works 
*N^i;!  T^  v,vj^  \x  Vi-i  r  ;;*;  torvv  5n  rv.\i>k'»\t\i.  TV  Biw  Jay  has  a  shaft  about 
t.U\^  ,i»viv  ;^  Av^^;vl:-,r.>,n:^  :o  f^X""  V\y^  and  5  compart n^nts  below.  The 
KA>t  i\'>\  K.vv  S».x  A  .^>\^;v;\s*':**'vu!  nSa:!  1  t^XV  ^Vep  ainl  w\>rks  175  m^. 
W  >^lxvs  IV^  Nx^  1  IVA>  A  ,^^N>«;;\*:in>.n;  >h»ii  alvui  IjOiW  deep  and  can 
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Work  150  men.  Sih'er  Bow  No,  2  haa  a  4-compartment  shait  about  60t)'  de«'p 
tod  can  work  75  men,  The  mines  all  produce  copper  ore  carrying  considerable 
flUver,  the  blister  copper  avr- raging  about  ICK)  oz,  silver  per  ton.  Smelter  has 
ft  daily  capacity  r»f  about  700  t<ms  and  dt>e*i  mon*  or  lem  custom  work.  An- 
atuU  production,  10,0<W,(KK>  to  1 5, (K)0, 000  pounds. 

The  app**nded  table  gives  comparative  figures  for  the  fiflcal  yeara  ending 
June  I,  1901  and  June  1,  1902: 

UWI2.  1901, 

Tons  or  ore  extracted, .  189.490  214,310 

Coflt  of  minmg   ... 1 767,764  1960,047 

Coel  of  tranaporlftiion . .  ,  36,523  4 1 ,0 1 9 

Total  «wt  of  reduction 404,723  551 ,344 

Paid  fi>r  labor ,  709,589  888,860 

Machinery*  and  BupplicB  462,787  631,531 

Marketing  and  selling.  199,961 

'  Net  proceeds Itl5,617  586,053 

BUTTER5ITT  GOLD  ^  COPPER  MINING  CO.  ARIZONA. 

Property,  pn-gimijibly  in  Hir-  Big  Bug  dislrirl  of  Yavapai  yo.,  Ariz.  Has 
mam  bhaft  down  about  SOO'  and  shipped  ore  to  custom  smelters  during  1902. 

EL  CABELLO  MINE.  MEXICO. 

At  Inde,  Dur&ogo,  Mexico.     Wm,  Benton^  owner;   J,  M,  De  h\\  Torre, 
superintendent.     Opened  by  a  shaft  and  equippf^d  with  steam  powr>r;   pro- 
duces silver  and  copper;    works  about  50  men. 
CABEZAS  DEL  PASTO  MNES.  SPAIN. 

At  Pueblft  de  Guzman,  Huelva,  Spain,  Owned  by  C  *l'  J.  Sundheim^ 
who  have  operated  the  property  isince  18^7.  Wrn.  Guthrie  Bowiu,  general 
manager;  Don  Jorge  Riecken,  superintendent.  Property  consists  of  6 
go'iiprmnent  concessions,  area  104  hectatt^s,  with  about  300  hectares  of  ad- 
joining lands.  Has  12  'shafts,  deepest  104  metres,  with  5.000  to  6,000 
metres  iindergrotmd  oiH-nings.  Ore  developed  for  immediate  mining  is 
estimat^'d  at  75<l,000  tons  pyritic  ore  and  1,5^)0,000  tons  of  rMprifiroua 
schists.  I^iKSes  nppanmtly  increav  in  size  at  depth.  Mine  is  opened  In* 
overhand  st  oping  and  dry -walling  is  iisid  in  depleted  stop».'s.  Ores  carry 
^H%  *«»  5%  copper,  46%  to  52%  stdphiir  and  40%  to  44%  iron.  The  cu- 
prous R'hists  range  0.25%  to  30%  copper,  AH  pyrilic  ore  aV»ov<^  1 14  %  ^'op* 
per  and  all  sc hints  above  10%  copper  are  exported.  Lower  grade  ores  are 
weathened  at  the  mine  to  pniduee  cement  copper,  and  the  washed  ore  free 
of  copper  is  sent  to  France  for  treatment  to  st^curc  sulphur.  The  water 
from  the  mines,  where  80,000  to  100,000  cubic  metres  are  in  constant  storage, 
earn,'  up  to  9  kilograms  of  copper  in  solution  to  each  cubic  metre,  most  of 
which  is  saved  by  cementation.  The  cement  copper  is  washed  and  classi- 
fied, the  be^jt  quality  averaging  98.5%,  copper,  which  is  much  the  best  grade 
of  cement  copper  produced  anywhere.  Mining  by  fiverhand  st oping  and 
rock  filling  is  said  to  prove  safer  and  cheaper  tlmn  open-cast  operations. 
Suiface  plant  includes  Robey  hoisting  and  pumping  engines  and  mine  h&9 
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tramline  with  76  cm.  g:au^\  also  aerial  tram  to  the  wh&rvira  at  La  Laja»  on 

tbe  river  GuaJianii. 

CABRALES  COPPER  SYNDICATE,  LTD.  SPADf. 

Uffiwis:  18.  WaJbnxik,  l^iiinion,  E.  i\,  Eiig,    (/^ital,  Dominal,  £12,U00, 
yuppostKl  to  ha^-e  n lining  property  in  8patn^  but  no  r^unia  aecured- 
CABRERA  MnfUIG  CO.  '  MEXICO, 

Mine  officer  Velaniena,  Ehirango^  Mrxioo.  BL  Lev>%  superintendent; 
etnplo\  s  about  25  nirn  .  dovulopi^  by  sliafta;  produces  copper,  silver  and  lead, 
CACTUS  SMELTm G  &  COPPER  CO.  UTAH. 

Absorbs  d  by  the  Royal  Copper  Mining  company, 
SOCIEDAD  MIRAS  DE  CAUL  '  SPAIN. 

DlBces:  Bilbao,  Mzoaya,  Spain.  Mim^s  at  De  Cola,  Santa  Olalla,  Huelva, 
Spain.  Property  is  a  group  of  right  niines^  area  340  liectai^s;  product  b 
in>n-f«pp^'  p^'rites  and  magnetic  iron.  In  courae  of  development  at  prt^sent, 
CALABASAS  COPPER  CO.,  LTD.  ARIZONA. 

Office:  66  Broiwlway,  New  York,  Mine  office:  Tucson,  F^ma  1<».,  Arii, 
Organized  1901,  under  la^^  of  Arizona,  ^ith  capitalization  $5,0(X),000,  shares 
$1  par,  Fred.  W.  Pope,  pn-sidenl;  G*h>.  F.  Jacoby,  \icD-pre»ident ;  Jas.  T. 
Taitt,  secietarr ;  H.  H.  Douglaj»,  treasurer.  Annual  meeting,  third  Tuesday 
in  January.  Lands,  380  acres  in  Tyndall  district,  Santa  Cruz  Co,  Company 
elaims  on*  l>ody  8'  wide  and  one  mile  long,  and  estimal*«  100,000  tons  of  28% 
ore  in  si^ht,  which  is  loo  high.  Has  50-ton  water-jacket  amelter.  No  returns 
secured  for  1902. 
CALCANTE  COPPER  &  NICKEL  MINES.  ITALY. 

At  Tni\*es,  Torino,  Italy,  in  the  western  Alps  of  Piedemont,     Once  a  laige 
producer,  but  now  idle.     Nickel,  cobalt  and  copper,  latter  occurring  as 
chal  copy  rite,  an'  found  in  stratified  an*haic  nwks* 
CALEDONIA  COPPER  CO.  MICKiaAN, 

A  proposed  organization  to  take  o^'er  the  Rint  Steel  and  adjoining  mines, 
in  Ontonagon  county,  Mich.     Company  not  formed. 
CALEDONIA  COPPER  CO..  LTD,  NEW  CALEDONIA. 

Officers:  Salisburj'  House,  London,  E.  C,  Eng,  G*  AUan,  ehsarman; 
A,  J.  Lindsay-i^mpson,  secretary .  Capital,  £750,000.  Debentures,  £75,000 
authorized.  Property,  the  Ao  and  Pilou  groups  of  copper  claims,  area  about 
4,0fK»  arn*s,  in  the  Diahot  district  of  New  Caledonia-  Has  200-ton  concen" 
Inttur,  to  1h'  doutikd  in  capacity ^  and  contemplaies  erecting  a  smelter. 
CALIFORNIA  COPPER  CO.       '  CALIFORNIA. 

A  X<  w  York  corp<»ration  of  this  title  bought  the  Ne  Plus  Ultra  and  other 
copper  claiiiis  near  Daulton.  5Iadera  Co.,  Ca!.,  in  189S,  (laiined  properly 
hjis  lOlMon  sinrlier  and  employs  50  men,  but  letter  was  returned  Octaber, 
UK  12,  with  notation  **No  biLsiness  being  done,"  Ores  prowni  npfractorv^  and 
pbini  unsiut*ni  to  economical  extraction.  It  has  been  proposed  to  erect 
li  flulpburir  a<<id  pbmt.  but  stock  of  company  is  non-asBeasable  and  share' 
hoUh^rs  an>  appHn-ntly  disinclined  to  furnish  further  funds. 
CALIFORNLA  GOLD  &  COPPER  CO.  CALIFORNIA. 

SupiXK^Hlly   at  SpenceviUe,  Xe^Tula  Co.,  Cal.;   no  returns  secured. 
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CAUFORIU  OfPROVEMEHT  CO.  CALZPORIVIA. 

(Mx:  f>Akl]UKl,  CaL  F.  M.  Smithy  prvsident.  Ovats  Lkhiiui  H«  u:hu 
oht,  KHttb  mf  the  Alma,  in  Alanieda  Co,,  CaJ,  Has  alwut*  2lMI'  .if  turiivfk, 
^(h  ]^  ofT'  b<idy  under  prominent  fpossan  otiterop.      Orv  ia  flid|plikie«  4 

«0liy  friili  suit^Mi  to  maoufa^^-tun?  of  actd. 

U  OOJfPAKU  MINA  D£  CALIFORITIA.  ICBXICO. 

Mine  office:    i'urtiuripa,   Sonora,    Mrx.      OricanjJrd  llM>t,  with  cnpitnl* 
*'«l»cm  |l.UfM),CJ<JJ,     Has  20  pert^nencia^  of  land;  no  npturns  srcimHl. 
CAUFOmilA  &  ARIZONA  COPPER  MDHKG  CO.  ARIZONA. 

Address:  care  of  Pacific  StaUs  Mining  k  Invi^tment  Co..  320  Pti^t  St.,  Stm 
^fandseo,  Cal.     Has  7  claims,  an?a  140  a<*ri'S,  in  tht*  Himchncii  Mountains 
^Vjcbiae  Co.,  Arizona,  17  mUf*«  west  of  Bist*<*e  and  12  milt*d  we*jt  of  Don  Luis 
station  on  the'  Arizona  <fe  Southoast^m  Ry. 
C4UFO&1IIA  COPPER  KING  CO.  CALIFORNU. 

Office:  218  So,  Broadway,  I^os  Angeles,  Cal.  S,  P.  Creastngrr,  ptrsidf^nt; 
E  R.  Adams,  firet  \ice-president  and  mana|^i?r;  Sianlt*y  Harris^  sci' notary  and 
tfpaeuier.  Lands,  21  claims,  in  two  groups,  on  Pahlen  and  MoCoy  mountains, 
Riverside  Co.  Opened  b>'  shafts  showing  various  ore  bodies,  4'  to  40'  widte. 
Xo  rt'tams  secured. 
CALIFORNIA  COPPER  SYNDICATE,  LTD.  CALIFORNU. 

Offices:   ISS^   St.   Vincent   St.,   Glasgow^   Scotland.     Capitiil,    nominal, 
O^OOO.     N.  W.  Helrac,  chairman.     Omus  a  group  of  claims  in  Fresno  Co., 
f»|      Xo  particulars  secured. 
MINA  DE  CALINNHA.  PORTUGAL 

( hvned  by  a  French  company  ;  M.  Paul  Chapuy,  Santa  Appoloniii,  Lisht>n, 
Portugal,  mining  director.     Is  exporting  iron-*'opp«*r  pyrit<*s  to  England. 
CALSTOCK  TIN  &  COPPER  CO.,  LTD.  ENGLAND. 

Offic^^^s:  15,  Angel  (  ourt,  London,  E.  C\,  Eng.  and  Title  8t,   Miiir,  77, 
Paris,  France.     T.  E.  De  I^  Croix,  chairman;  H.  B,  (In^enwood,  mM»n*lary ; 
<  \  V.  Thomas,  mini'  manager.     Propt^rty  \a  Priiict*  of  Wales  tin  mine,  CtdstcM'k, 
Cornwall,  Eng,,  producing  mainly  tin,  hut  nmking  a  little  copji<*r  hIso. 
CALUMET  COPPER  MINING  CO.  WASHINGTON, 

Ix^tter  addressed  to  company    at   Index,  Wash,,   returned    uneljxiined, 
Oetol>pr,  1902. 
CALUMET  MINING  A  MILLING  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.     8.  E.  Phelps,  secretary. 
Was  working,  Dec*Mnbcr.   19t)2.     No  rctunia  secured. 
CALUMET  k  ARIZONA  MINING  CO,  ARIZONA. 

Otfire:  Calumet,  Mieh.  Mine  office:  Bisl>ce,  Cochia*^  Co.,  Ariz.  Orgrm- 
i»ed  1901,  under  laws  of  Arizona,  with  autliori^ed  capital  |2,5(KJ.(H]0,  in  SIO 
shftres,  $2 ,000 ,«M)  issued.  Chas,  Rriggs,  pn^sident;  John  S.  Dytiux-k,  vitf* 
pfesident ;  Gordon  U,  Campbell,  secretary' ,  Peter  l[yp(>i*,  ln^•^su^l'r.  Direetom 
are  preot*ding  officers,  Jas.  Hoatstm.  Thtjs.  Hoataon,  Thos,  1\  Cole,  Chest4»r 
A.  Congdon,  Chas.  d'Autn^mont,  Jr,  ami  Geo.  E,  Truer,  L  L.  M-rnll,  auj3<!r- 
intendent ;  D.  E.  Heller,  smchcr superintendent;  H,  A.  Smith,  mining *'ngineer; 
f^  G.  Uerrill,  miaing  captain.     Landa,  11  patented  claims,  ar%;a  160  acres, 
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also  800-acre  smelter  sito,  in  the  Warren  district  of  Gochifle  Co.  Ores  occur 
in  blanket  veins  or  lenses  of  immense  size,  estimated  by  company  to  have 
an  average,  value  of  8%  copper,  and  carrj'ing  considerable  gold  and  silver. 
The  mine  made  a  very  indifferent  surface  showing  and  nothing  of  particular 
value  was  encountered  above  a  depth  of  700',  at  which  point  immense  lenses 
were  encountered,  these  carrj-ing  oxide  and  carbonate  ores,  with  just  enough 
sulphides  to  make  a  propter  furnace  mixture  to  give  easy  smelting  and  clean 
slags.  Considerable  native  copper  has  been  encountered  from  time  to  time. 
Main  shaft  is  1,2CM)'  d(^ep,  of  large  size  and  exceptionally  well  sunk  and  tim* 
Ix'red,  surmounted  by  a  78'  steel  gallows-frame  with  114'  ore  bin.  Also 
has  air  shaft  of  800'  and  about  3  miles  of  undei^round  openings.  Has  Nord- 
berg  din?ct-acting  hoists,  20x60^  cylinders,  that  can  rwse  a  3-deck  cage  at 
the  rate  of  2,(KK)'  per  minute.  Surface  improvements  include  carpenter 
and  machine  shops,  smithy,  timl>er  mill  for  the  framing  of  mine  sets. 
He.  A  25-kilowatt  generator  supplies  electricity  for  light,  and  power  for 
ventilating-fans. 

Smelt^T  is  at  Douglas,  25  miles  from  the  mine,  and  served  by  the  E3 
PiLso  &  Southwestern  Railway.  The  building  has  room  for  three  250-ton 
furnaces.  Kii-st  furnace*  was  blown  in  Nov.  15,  1902,  second  will  go  in  blast 
abo\it  March,  HM)3,  and  the  third  is  to  be  installed  before  the  close  of  the 
year.  Matt<>  is  discharged  by  furnace  into  tilting  wells,  and  is  taken  thence 
by  an  el(»ctric  traveling  crano  to  the  converters.  Power  is  furnished  by  a 
4(M)-h.  p.  engine.  Smelter  plant  was  furnished  by  the  Allis-Chalmers  Co. 
An  ample  wat<»r  supply  is  secured  from  wells.  Mine  has  no  conoentrr  .x)r, 
as  the  ore  Ls  of  too  high  grade  at  present  to  render  concentration  ad\isable. 
Production  for  1902,  about  1,2(X),(XK)  pounds;  output  for  1903  estimated 
by  company  a.s  30,0(X),(M)0  pounds.  This  property  is  without  quesUon  one 
of  the  future  great  mines  of  the  world. 
CALUMET  &  BISBEE  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Capital- 
ization $400,000,  shares  $10  par.  Frank  S.  Carlton,  president;  Frank  A. 
Kohlhaas,  vic(?-p resident ;  J.  Wesley  Downing,  treasurer;  Wm.  R.  Oates, 
secretary-;  Scott  Turner,  superintendent;  Geo.  O.  Beehler,  derk.  Lands,  23 
claims,  known  as  Blair  group,  adjoining  the  South  Bisbee.  Pn^rty  makes 
no  particularly  promising  surface  showing,  but  in  this  district  the  values  are 
almf>st  invariably  found  at  considerable  depth,  and  the  South  Bisbee  property 
is  showing  good  ore  within  150'  of  the  Calumet  A  Bisbee  land.  Company  will 
sink  doul)le-compartment  shaft  to  depth  of  1,000'  to  1,500'.  Company  is 
composed  of  men  of  integrity  and  financial  strength. 
CALUMET  &  HECLA  MINING  CO.  MICHIGAN. 

Office :  1 2  Ashburton  Place,  Boston,  Mass.  Mine  office :  Calumet,  Hough- 
ton Co.,  Mich.  Is  one  of  the  largest  copper  producers  of  the  world,  working 
about  5.0(X)  men.  Organized  1S71 .  vmder  Michigan  laws,  as  consolidation  of  the 
Hecla,  Calumet  and  minor  companies,  reincorporated  1900  for  30  years.  Cap- 
italization $2,.50(),()0(),  the  maximum  allowed  under  Michigan  laws,  in  100,000 
shan»s,  par  $25,  $12  paid  in  and  $803.50  pt^r  share  paid  in  di\idends  to  close  of 
1902.     Has  about  3,500  shan'hold<'rs  of  record.    Annual  meeting  in  August; 
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year  ends  April  30.  Alexandc^r  A^ussiz,  pn^sident;  T.  A.  Livermore, 
preiident;  Geo.  A,  Flaggy  secretary  and  (irasurer;  Alexandor  ^Vgasisiz, 
Francis  L.  Higgindon,  Francis  W.  Himnpwf41,  Quincy  A,  Shaw,  Jr.,  and  Jas.  N. 
Wright,  directors;  James  MacNaURhton,  siiperintondent ;  John  Duncan, 
aniBtant  superintendent;  Will  A,  C'hiidsp  st-oond  assistant  suptriiitendent; 
W.  M.  Gibeon,  third  aaseistant  superintendL'nt ;  J.  H,  Lathrop,  chief  clerk; 
J.  N*  Cox,  assistant  clerk;  Fred  S.  Eaton,  cashier;  E,  S,  Griereon,  chief 
engineer;  E,  D»  Lea>'itt,  consulting  mechanical  engineer;  Jas.  MUligan, 
chief  mining  captain;  W.  H.  (  ake,  mill  superiiitcnd^'nt;  Jas.  B,  Cooper, 
SUkelter  superintendent  at  Lake  Linden,  Mich.;  Senator  ('has.  Smith,  chief 
'clerk  at  Lake  Linden  smelttirs;  Maurice  B.  Patch,  stntlter  superintendent 
and  Geo,  M.  Kendall,  chiei  clerk,  at  the  Buffalo  Smelting  Works,  Buffalo,  X.  Y. 
Official  sworn  returns  to  the  state  of  Michipati,  as  iif  dal**  Jan.  1,  1902, 
disclose  the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock  .  S  l,2tK),0tiO.0O 

Entire  amount  invested  in  real  estate.  17,530,917.46 

Amount  of  personal  estate ,  4,600,782.34 

Amount  of  unsecured  or  floating  debt  1,200,370,34 

Amount  due  the  corporation  . . ....,,.  1,891,410.14 

Production  of  copper,  190 1,  in  pounds . . .  _  ,  82,519,676 

For  the  fiscal  year  ended  Apr.  30,  19<J2»  cash  asst^ts  and  insurance  fund, 
mostly  in  cash,  were  1-1,467,171  as  compared  with  $3,869,868  one  year  pre- 
ceding. Deducting  liabilities,  thn  balance  remaining  m  surpluj*  was  $3,592,779, 
eompai^d  with  $2,168,130  on  April  30,  190L  Production  of  refined  copper 
for  fiscal  year  ended  Apr.  30,  1902,  waa  39,982  tons,  and  net  eaniinga  for 
fiscal  year  were  $4,924,649;  cost  of  copper  produced,  about  834  cents  per 
pound.  Costs  are  being  materialU'  reduced  in  the  present  fiseal  year.  Official 
^■lAtements  given  yearly  to  shareholders  are  more  remarkable  for  their 
brevity  than  for  any  information  contained.  Complaints  are  met  with  the 
statement  that  any  dissatisfied  .stockholder  may  sell  his  entire  holdings,  en 
bloc,  to  the  management,  at  the  current  market  price  of  the  shares.  The 
offer  has  ne^^r  been  accepted,  as  the  raine  has  paid  larger  dividenda  than 
any  other  mining  company  ever  organized.  Dividends  for  1902  were 
S25  for  the  year.  Larg^'st  dividends  were  $100  per  share,  or  a  total 
of  $10,000,000,  paid  in  the  calendar  year  1899,  establishing  a  world's 
record  for  mining  profits.  Detailed  figures  of  dividends  by  ycara  wHl  be 
found  in  the  statistical  chapter. 

The  Calumet  «fe  Hecla  has  made  about  55%  of  the  totaJ  copper  produc- 
tion of  Lake  Superior,  and  w  now  making  about  8%  of  the  world's  copptr 
output.  At  the  close  of  1902  the  Calumet  &  Hecla  is  stamping  nearly  6,000 
I  tons  daily,  which,  at  2)4%,  or  50  pounds  of  fine  copper  pvT  short  ton  of  rock, 
would  give  an  annual  production  at  the  rate  of  about  90,000,tMJO  lbs.  The 
earnings  for  1902  have  probalily  bwn  at  least  50%  greater  tlian  tlw  dividend 
disbursements,  and  I  he  surplus  of  t  he  company  is  iK'iiig  rapidly  reston-d.  While 
the  dividend  rate  has  been  reduced  t<»  it**  uld  ba«ia  of  $5  p<'r  quarter,  the 
finances^,  equipment  and  mine  are  in  Buch  eotidition  that  the  company  is 
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fully  prepared  to  moct  disaster  of  any  sort,  or  any  industn&l  war.  Great 
cconoiiiips  have  been  effected  under  Mr.  MacNaujchton's  management,  and 
further  savings  are  possible,  and  are  iK-iiig  given  tMinsideration.  The  present 
force  of  5,iKKJ  employes  is  mining,  milling  and  smelting  more  rock  than  ever 
efore  handled.  In  justice  to  ihe  preceding  local  management,  it  should 
said  that  the  dii^xnitinuance  of  work  on  the  amygdidoid  shafts  made 
sible  a  large  reduction  in  forces,  and  that  Mr.  MacNaughton  has  probably 

'^received  more  cordial  support  in  his  policy  of  retrenchment  and  econoxny 
than  would  have  been  given  a  few  years  ago,  when  the  n«t  earnings  of  the  mine 

.Wftre  of  alm«3st  fabtilotas  lunount. 

Mineral  lands  coniprxBe  abovit  2,750  acreB,  in  a  compact  tract  in  SectionB 
11,  13,  14,  15,  22,  23  tuul  24,  Town  56  North,  Range  33  Wot.  The  com- 
pany  alsn  owns  considiralile  tra<'ts  west  of  the  Tamarack  mine  that  iin* 
doubtf  dly  carry  the  vmderlay  of  the  Cnhnnet  cotigloraerate,  but  at  such  stu- 
pendous depths  that  it  would  require  a  vertical  shaft  of  about  two  miles  in 
depth  to  reach  the  lode.     The  cost  of  sinking  such  a  shaft  and  equipping  it 

^with  adequate  machinery  would  probably  be  not  less  than  eight  to  ten  mil- 
lions of  dollars  and  the  heat  at  such  great  depth  would  prohibit  mining, 
unless  artificial  refngeraiion  were  proWded.  Furthermore,  it  is  ver\^  doubt- 
ful if  the  nick  would  Ix-  worth  mining-  In  addition  to  ite  mineral  landa, 
the  Calumet  A;  Hecla  owns  vast  tracts  of  forest  land  in  v^arious  portions  of 
the  upper  peninsula  of  Michigan  and  northern  Wisconsin,  Much  timber 
is  bought   fnitn   jfiblnrs   alm>. 

The  mine  is  (opened  on  tb*  Calumet  conglomerate^  the  extensions  of 
which,  to  the  north  and  south  of  the  t'alumet  &:  Hfcla,  have  proved  Unprofit* 
able  wherever  mined,  though  the  underlay  of  the  lode,  to  the  westward,  is 
opened  Ijy  vertical  shafts  at  the  Tamarack  mine,  and  has  given  good  returns. 
The  average  strike  of  the  conglomerate  is  N\30°E.,  with  dip  to  the  weat 
of  north  at  an  average  angle  of  37^31)'  with  the  horizon.  The  lode  haa  an 
average  uidth  of  12'  to  15',  soraetimea  reaching  20'.  The  (!)9ceola  amygda- 
loid outcrops  73J'  east  of  the  Caluinct  conglomerate,  with  parallel  strike 
and  average  dip  of  about  40*.  The  Kearsarge  amygdaloid,  which  is  very 
rich  to  the  northward,  also  underlies  the  Calumet  &  Hecla  lands,  outcropping 
some  distance  eaat  of  the  Osceola  lode.  Some  very  rich  conglomerate  rock 
was  found  tm  Calumet  tV  Hecla  lands  lying  west  of  Tamarack,  in  October, 
1W2,  but  was  probal)ly  Bt*cured  from  a  boulder  rather  tluiii  from  a  cupriferous 
bed  in  place.  L'oiiaiderable  copfHT  is*  found  in  the  upjxT  part  of  the  trap 
bed  underlying  the  conglomerate,  and  a  portion  of  tliis  is  milled* 

Tht^  Calurnet  ife  Hecla  mine  proper  is  developed  on  the  Calumet  con- 
glomerate by  the  incline  shafts  of  the  (^alumet,  Hecla  and  South  Hecla  branch* 
cs,  and  by  the  R<"d  Jacket  vertical  shaft,  the  conglomerate^/  having  been  opened 
for  a  distance  uf  nearly  two  miles  along  it^  outcrop.  An  entirely  nev7  mme 
was  opened,  ISDT-UMM^,  on  the  Osceola  amygdidoid  lode,  paralleling  the 
conglomerate.  The  Osceola  bed  is  op<*ned  by  five  shafts,  Nos.  13  ia  17, 
numlierpd  from  south  to  north,  and  approximately  2,^^00'  apart,  developing 
two  miles  on  this  lode.     The  shafts  are  all  of  large  mm,  sunk  and  timbered 
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in  the  best  manner,  and  are  completely  equipped  with  powerful  hoisting 
machinery.  These  shafts  have  about  20  miles  of  .underground  openings, 
the  most  extensive  ever  made  in  any  new  mine  in  the  Lake  district.  •  Work 
was  suspended  early  in  1901,  ostensibly  to  await  the  completion  of  an  addition 
to  the  Hecla  mill,  but  it  is  not  cert^n  that  the  company  would  care  to  work 
the  Osceola  shafts  with  copper  at  12  cents  per  pound. 

Generally  speaking,  the  richer  parts  of  the  conglomerate  are  toward 
the  center  of  the  mine,  though  some  exceptionally  rich  ground  has  been 
found  in  No.  5  Calumet,  the  northernmost  shaft.  The  southernmost  shaft 
of  t^ie  South  Hecla  or  Black  Hills  portion  of  the  mine  has  been  put  down  to 
great  depth,  but  has  encountered  little  rich  ground.  To  the  north  of  No.  5 
Calumet  there  is  a  considerable  stretch  of  lean  ground  up  to  the  north  boun- 
dary. 

Pillars  75'  wide  are  left  on  either  side  of  ever>'  shaft,  at  the  various  levels. 
When  the  present  conglomerate  workings  are  exhausted  down  to  the  Tama- 
rack line,  which  will  be  at  a  time  varipusly  estimated  as  20  to  30  years,  there 
will  be  millions  of  dollars  worth  of  copper  remaining  in  the  pillars  supporting 
the  incline  shafts.  A  conservative  estimate  is  that  15%  of  the  lode  rock 
remains  immined  in  these  pillars.  This  can  be  secured  eventuaUy,  when 
the  time  comes  to  rob  the  old  workings.  The  mine  is  opened  for  8  to  10  years 
in  advance,  which  is  possibly  too  far  ahead  in  such  soft  ground.  The  quan- 
tity of  timber  used  in  the  mine  b  about  30,000,000'  annually,  and  many 
million  feet  of  lumber  are  required  on  surface. 

The  incline  shafts  on  the  conglomerate  are  worked  as  two  separate  mines 
and  are  known  as  the  Hecla  and  Calumet  branches,  the  South  Hecla  being 
a  southeriy  continuation  of  the  Hecla  branch.  The  shafts  on  the  outcrop 
are  as  follows,  from  north  to  south :  6  and  5  (Calumet,  2  compartments  each ; 
4,  one  compartment;  3  and  1,  abandoned;  2,  one  compartment;  1 
Heda,  abandoned;  3,  4,  6,  7  and  8  Hecla,  1  compartment  each;  9  and  10 
Hecla,  two  compartments;  11  and  12  South  Hecla,  one  compartment  each  and 
practically  abandoned;  13,  14,  15,  16  and  17  Amygdaloid,  on  the  Osceola 
lode,  2  compartments  each;  Red  Jacket  vertical,  sunk  to  some  distance 
west  of  the  conglomerate  outcrop  to  intercept  the  underlay,  6  compartments. 

The  older  shafthouses  and  rockhouses  have  been  replaced  in  the  past 
few  years,  and  shafthouses  at  the  incline  shafts  are  of  uniform  pattern.  At 
each  the  rock  is  hoisted  to  the  top  of  the  shaf thouse,  thence  passes  over  griz- 
zlies that  allow  the  finer  rock  to  faU  through,  the  larger  masses  being  reduced 
in  2x3'  crushers  of  the  jaw  type.  On  the  floor  below  there  is  an  18x24^  crush- 
er. After  crushing  the  rock  falls  by  gravity  into  storage  bins,  whence  it  is 
dumped  into  hopper-cars  that  take  it  to  the  mills  at  Lake  Linden,  railroad 
tracks  runmng  underneath  each  rockhouse.  The  hoisting  engines  at  these 
shafts  are  among  the  most  powerful  in  the  world,  ranging  from  1,000  to  8,000 
horse  power  each.  Miners  are  taken  in  and  out  of  the  incline  shafts  by  man- 
cars,  which  are  long  trucks  having  tiers  of  circus  seats,  and  replace  the  regu- 
lar skips  when  needed,  being  quickly  shifted  on  or  ofif  the  skiptracks  by  power- 
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ful  cranoB.  This  proves  the  safest,  cheapest  and  quickest  method  for  moving 
men  in  and  out  of  deep  mines  on  incline  shafts. 

The  (  alumet  &  Heela  has  suffered  severely  from  mine  fires  in  the  past. 
Flames  cannot  bum  the  rock,  as  in  sulphide  ore  mines,  but  attack  the  tim- 
bers and  stop  all  work  by  smoke,  as  well  as  doing  great  damage  by  destroying 
the  timbering  and  drawing  the  shafts.  All  timber  placed  underground  is 
fircproofcd  with  a  zinc-chloride  solution.  Permission  for  visitors  to  go  under- 
ground is  secured  with  great  difhculty,  and  can  be  had  only  from  the  president 
of  the  company.  PreWous  precautions  have  been  rendered  more  stringent 
during  19<)2,  which  has  been  an  era  of  bad  fires  in  big  copper  mines.  Low 
prices  for  the  metal  always  render  copper  mines  more  liable  to  "spontaneous 
combustion."  An  elaborat<>  system  of  underground  fire  protection  has  been 
installed,  including  electric  signal  systems,  water  pipes,  hydrants,  hose, 
ch(Mnical  engines,  etc.  A  complete  telephone  system  has  also  been  installed 
undergroimd  and  on  surface,  a  private  exchange  being  operated,  with  metal- 
lic circuits  throughout,  and  ha\ing  about  80  instruments  connected  with  the 
long  distance  Bell  systeui.  The  value  of  the  company's  elaborate  system  of 
guarding  against  and  fighting  underground  fires  has  been  questioned,  but 
the  experience  of  May,  1900,  offers  evidence  that  the  money  and  thought 
lavished  on  the  work  were  well  expended.  The  Calumet  &  Hecla  mine  is 
the  greatest  single  fire  insurance  risk  in  the  world,  and  one  on  which  no  inr 
surance  company  would  place  a  dollar  of  indemnity,  hence  it  devolves  on 
the  owners  of  the  mine  to  furnish  their  own  protection.  The  mine  su£fered 
heavy  fire  lossi^s  in  1887,  1889  and  1900.  Three  shafts  were  so  badly  dam- 
aged that  they  were  abandoned,  and  there  was  also  loss  of  life.  When  fire 
broke  out  in  No.  3  Hecla  shaft  in  May,  1900,  the  fire  fighting  system  of  the 
mine  was  given  a  severe  test.  The  fire  occurred  on  Sunday  evening,  when  the 
mine  was  deserted  except  for  a  few  employes,  and  had  gauied  great  headway 
before  discovered.  Fire  doors  were  closed  wherever  possible,  but  the  flames 
had  gained  such  start  that  efforts  to  extinguish  them  with  water  or  chem- 
icals were  useless.  The  burning  portion  of  the  mine  was  shut  off  by  dodng 
the  fire  doors,  and  as  soon  as  possible  thereafter  the  mine  was  sealed  at  sur- 
face by  covering  the  mouths  of  the  shafts  with  heavy  timbers  and  tjur^ping 
dirt  tightly  into  the  creWces  between  the  beams.  Wherever  gas  esci^[>ed 
through  holes  in  the  eaiih,  dirt  was  tamped  in  and  made  solid  with  water. 
The  fire  was  extinguished  withm  three  weeks,  and  the  South  Hecla  portion 
of  the  mine  continued  working  without  interruption.  No.  3  shaft  was  badly 
injured,  but  the  fire  would  have  done  gre.ater  damage  had  it  not  beoi  for 
the  precautionar}^  measures  taken  long  before  its  outbreak. 

In  addition  to  underground  fire  protection,  a  fire  department,  modeled 
on  metropolitan  lines  and  having  the  latest  apparatus,  is  maintained  on 
surface.  This  affords  protection  to  the  mine  buildings  and  location,  and 
responds  to  calls  from  neighboring  villages. 

Ki  No.  4  Calumet  there  is  a  wonderful  group  of  the  most  powerful  ma- 
chinery e\-er  built.  The  brick  engine  house,  62x146',  contains  the  Corliss 
engine  ''  Superior,"  of  4,700  h.  p.,  with  40^  cylinders  and  70x72*^  stroke. 


also  Ihe  auxiUan^  enpnes  "  Baraga  "  and  **  Rockland/*   of  2,000  and  600  h.  p. 
leapeclively ;    two  Rand  air  compn?asors  with  eapftcitics  to  nin  25  and  40 
dcilk,  and  the  engine   "  MatVkinaf/'  a  qiiudniple-cylindor  triple -expansion 
•teel  giant  of  7,(KKI  h.  p.     There  are  four  dnmis,  Sf/j'  wide  and  20  H'  in  diam- 
eter, which  hoist  from  four  dilTerent  shiift^,  twu  uf  theH<*  drnm^  canning 
more  than  1  Ji  mUea  of  steel  cable  each.     Power  is  supplied  by  batteries  of 
boalen  in  two  boiler  houaea  adjoining,  which  have  a  brick  chimney  250'  high 
Slid  12^'  inside  diameter*     Locomoliven  haul   the*  coal   into  these  boiler 
houaea,  which  have  automatic  stokers.     The  engine  "Mackinac"  run^  th" 
wwaspremon  for  the  Calumet  branch.     The  old  Leavitt  compressor,  ncitni- 
nally  of  500-drill  capacity ^  was  inefficient,  and  eould  not  feed  air  to  mor 
tluin  3G0  power  drills  at  best.      During   19<J2  the   lx'a\itt  compn^ssor  wns 
replaced  by  three   Nordberg  engines,  which  are  compn^ssing  air  siiflicient 
tc  supply  500  drilb.     In  the  Lea\itt  coinpmssor  wal*,'r  was  injected  into  I  hi* 
fompiTssion  cylinders,  while  the  Nordberg  niat^hines  deliver  the  compressed 
*ftd  greatly  heated  air  to  a  cylindrical  steel  ciKilcr,  12'  in  diameter* r  and  30' 
b%h,  into  which  water  18  sprayed  from  above  and  drawn  off  at  the  bottom, 
tlaa  cooling   the   air  to  80**  Fahrenheit — 27*^  (Vntigrade.     No.   4  Calumet 
ihift  IB  about  6,900'  deep  at  the  close  of  11X)2  and  will  eventually  reach  a 
depth  of  8,100'  on  the  incline,  equal  to  about  4,900'  vertically,  at  the  boun- 
duy  line  between  the  Tamarack  and  Calumet  A:  Hecla. 

The  Hecla  engine  houst^  h  of  brick,  47x80'  in  size,  flanked  by  a  large 

iwOer  house,  and  containa  the  compovmd  ht^iating  engine  **  PVontenat,'*  of 

yjKX^  h.  p.;  also  two  auxiliary'  enginea  of  600  and  9(K)  h.  p.;  one  Rand  air 

wmprewor  of  30-drill  capacity  and  a  pair  of  water-plunger  air  compressors 

with  a  combined  capacity  of  144  drills — the  largest  machines  of  this  ty|X' 

ever  constructed.     South  of  the  Hecla  engine  house  is  the  engine  house  known 

locally  a«  the  "G.  H,  &  S.,"  from  the  initials  of   its  three  enginei*,  the  "  Gni- 

liot,"  **  Houghton'"  and  *\Seneca/'  of  2,000  h.  p.  each.     The  boiler  houHc 

has  five  boilers  and  a  sta<:'k  21HI'  high  by  9H'  iutenial  diiuneter.     The  "(Ira- 

tiot^*  was  remodekHi  and  renioved  to  the  stamp  mills  at   Lake  Linden  in 

1902.     Alterations  werr*  also  made  on  the  ^*  Hougliton  "  and  "  Si-neca,"  which 

are  now  doing  the  work  formerly  performed  l>y  nil  three  engines. 

Next  south  is  the  engine  house  operating  Heela  shafts  7  and  8,  con- 
taining t  he  engines  "  Hancock  **  and  **  Pewabic;'*  em^h  of  2,000  h.  p.^  which 
operate  drunL<i  of  25'  diameter,  by  means  of  spur  gearing.  The  Leavitt 
5,000  h-  p.  engine  for  the  man-cars  is  installed  at  this  point.  A  boiler  house 
60x120'  houses  ten  boilers  and  has  a  sin<jkestack  250'  high  by  123^'  internal 
diameter.  Electric  pumps  xcre  installed  in  No.  7  Hecla  in  1902.  Simil.*^ir 
pumps  have  lieen  In  use  in  the  Calumet  branch  for  some  years  and  are  said 
to  be  giving  efficient  service. 

Next  south  there  aie  two  engine  houses,  serxing  shafts  9  and  10  South 
Hecla,  containing  the  engines  "  Detroit '*  and  "  Onota/' of  l,mM)  h.  p.  each, 
The  engine  house  at  shafts  11  and  12  has  engines  of  similar  ciipacity. 

The  Red  Jacket  vertical  shaft  wiis  started  after  the  set  ond  fire,  in  1888. 
and  cut  the  lode  at  a  depth  of  3,2S7',     It  b  bottomed  at  the  depth  of  4,920', 


THE  COFFER  HAyOBOOK. 


from  which  point  it  wiU  be  pomikAt  to  crosirot  ttod  iniencept  Che  oonglom- 
rrmie  «i  its  deepest  point  on  the  OnluniH  it  Hed«  trad.  The  rock  tempers- 
tufe  in  tbp  «^mp  of  the  Red  Jarket  shuft,  wfae^n  first  bottomed,  was  87.6^ 
Fahrenheit— ^l**  CVnti^rmde — vwr  wann  for  iabor.  Since  cooDectioo  has 
betn  aecuned  with  No,  4  Calumet,  bv  emflKOts,  the  temperature  has  been 
fediiced  to  betwetfn  70^  and  8tl^  Fahivnheit.  Exhaust  air  from  the  power 
drlQa  aids  in  cooling  the  mine,  which  is  decidedly  warm,  thcnigh  by  no  means 
unbearable.  The  Red  Jacket  shaft  was  dealgpBed  to  o|ien  a  mine  unconnected 
witli  the  older  workings,  to  give  reaenne  alopes  in  ease  ol  a  mine  fire.  As  the 
heat  and  danger  wei^  so  great,  connection  was  mjide  with  the  older  shafts 
and  in  consequence  the  shaft  is  a  faikiii%  so  far  as  being  immune  from  finps 
in  other  parts  of  the  mine.  The  con^ooaefate  lode  at  this  point  is  not  up 
to  lis  xxsuai  value,  being  wide  and  eoooideiabljr  below  the  CaJumet  4  Heda 
aiierage  in  copper  contents. 

Hie  surface  eqtupment  at  the  Red  Jadoel  shaft  includes  a  quadruple 
hoist  of  8,000  h*  p.  in  a  brownstooe  buihfiiig  of  70x^0'.  In  an  adjoining 
brownstone  bvilduig  of  TdxlSKf  are  ten  1,000  h.  p.  boilers.  At  the  i^ar  of 
the  engiDe  house  is  a  bmwnstaoe  annei^,  floored  with  cement  and  roofed 
with  slate,  32x412',  in  which  is  carried  the  fleet-gear.  In  raising  ten-Um 
loads  perpendicularly  from  a  depth  of  neariy  one  mile^  the  i^-eight  of  the  cage 
and  steel  cable  neady  equals  that  of  the  caigo  of  rock,  li^lth  the  aid  of  a 
ooonteibalanee.  the  eriginn  hoist  t»i-loin  loads  at  forty  miles  an  hour,  the 
hoistiiig  time  being  about  90  seconds  for  the  vr^rtical  distance  of  nearly  a 
mile— this  allowing  lor  starting  and  stopping.  No  locomoti\^  could  duplicate 
the  tecord  on  a  horiaontal  plane.  The  combination  shaft  house  and  rock- 
hoMEBe  at  the  Red  Jacket  \^nical  is  of  Meet  thn:>ughout.  fitted  ^%ith  hrpakeis 
capable  of  handling  1^)0  to  2,000  ions  of  rock  daily.  The  smokestack  of 
the  boiler  hmise  is  25iY  high,  with  an  inside  diameter  of  12  H*.  The  capacity 
of  the  shaft  is  being  gn^atly  incn^ased  hy  automatic  splf-duniptng  skips  swung 
under  the  cagce.  Tfaea^  will  enlarge  the  daily  hoisting  capacity  to  2,000 
tons  or  moi^.  The  Red  Jacket  shaft  is  to  ha\><  the  largest  air  compressor 
ever  built,  the  order  ha\ing  been  placed  in  IdOL  This  will  be  a  vertical 
fhiplex  compound  Riedler,  of  AUisHCIialiii^a  make,  dri^^n  by  a  ^*ertical 
compound  condensing  King  engine.  £aeh  aectton  will  compress  14,000 
cubic  feet  of  free  air  per  minute  to  a  pn«sure  of  70  lbs.  per  squan^  inch,  giving 
rapacity  to  furnish  pow^r  for  273  drills  each,  <yr  B50  drills  for  the  duplex 
iiMiehine.  This  nrnaoa^r  romprasaor  wit  eost  $350,000  with  foundations, 
without  boilers  or  b^iildii^. 

The  surface  equtpmrnt  of  t^umet  A  He«la  is  the  most  complete  to  be 
found  at  any  tmae  on  the  globe.  With  rant  exceptions,  everything  is  du- 
plktiled,  to  pi<iVHl%  delays  or  wpoBWon  being  caused  by  fires  or  accident. 
Tho  earpeftier  ahoftt  am  of  grnit  aiae  and  fitted  with  every  modem  wood- 
Wkbf  appliaiiei^  The  cmitlttMt  ant  laipsr  than  may  be  found  elsewhere 
oulaide  of  the  wtirks  of  a  few  of  the  xiptt  laiigHiit  madiinery  manufacturers, 
•nd  m  aupDlled  inth  steam  hanuners  forpw,  blowiprs,  emer>-  wheels,  grind- 
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upw^ards  of  fift^'  tons  of  steel  drills  daily. 
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requirinjfT  the  services  of  a  «mall  nxg^iment  of  drill  boys  for  tranaport 
between  thr*  shops  and  iiiineH.  'Vhv  main  machine  »hop  is  225x250',  and 
rmploys  mon:'  men  thaii  any  marhiiu*  i^hop  in  the  city  of  HostoHf  a  town 
that,  with  its  immediate  suburbs,  nunjbei-s  eonsideruhJy  more  than  a  million 
people.  The  maeh'me  shop  ia  ^iiy  tomplete  in  equipment  and  can  turn  out 
an  astounding  variety  mid  quantity  of  work-  The  only  possible  aepe8Sor\' 
lacked  by  tiie  Calumet  &  Heela  is  a  foundn-,  and  this  laek  is  not  felt  beeause 
of  the  proxintily  of  thn-r  larj^e  and  modern  ft)undrit\«i,  (»pprated  by  private 
enterprise.  The  eonipany  has  a  very  large  brick  wan^house  for  (general 
supplies,  and  speeial  warehouses  for  steel  and  iron,  etc.,  all  having  direct 
coiiiiectioii  with  the  Hechi  k  Torch  Lake  Railroad,  which  is  a  private  line, 
operated  by  the  company »  eonm-eiin^  (he  mine,  mill  uiid  smclt4*r^  and  has 
some  20  miles  of  stpur  tracks  and  sidings  that  reach  even'  shaft,  sl>np,  ware- 
bouse  and  mill.  The  road  has  big  locomotives  and  a  large  equipment  of 
foiling  stock,  though  its  cars  are  not  of  as  large  size  u^  might  be  desired. 

There  is  a  timber  mill  that  mortises  and  tenons  the  bed-pieces,  legs  and 
stulls  of  the  square  sets  used  underground.  There  ia  a  large  paint  shop^ 
also  oil*hou9es,  bams,  etc.  ITic  elect rical  Imilding  is  74x74',  of  atone.  Elec- 
tric light  is  used  in  all  mine  buildings  and  throughout  the  mints  location, 
and  electric  power  is  f\initshed  for  many  of  the  pumps  ust^d  underground - 

The  company  owns  nbnut  l,2l>0  houst»s,  rentM  to  employes  at  an  average 
of  5%  interest,  plus  actual  cost  of  maintenance,  ami  upwards  of  1,(MXI  dwell- 
tnigs  are  o^ned  by  emplojes  on  lands  leased  from  the  company  at  low  yearly 
fentals.     A  large  and  well-maintained  hotel  is  also  owned. 

In  the  way  of  religious,  educational,  social  and  medical  advantages, 
the  Calumet  A  Hecla  has  always  evinced  a  most  generous  desire  to  aid  its 
eJnployes  and  their  families,  TIhtc  are  some*  30  churcht*s  on  the  company's 
laiidsi  tuTupied  by  a  dojicn  ditTerent  denominations.  For  all  of  these  the 
sites  have  been  donated,  and  in  most  castas  other  substantial  aid  has  been 
given  in  erection  and  maintenance.  There  are  also  eight  schools  on  its  lands, 
most  of  which  w^ere  built  by  the  corporation*  There  is  a  large  stone  club- 
botiacT  for  employes,  containing  bathrtxynis,  bowling  allevs,  etc*  A  free  librar>' 
of  about  16,000  volumes  is  mmntained  at  the  mine,  and  contains  books  printed 
in  more  than  a  score  of  languages,  thirty  ditTerent  nationalities  being  repre- 
aerated  on  the  company's  pay-rolL  A  club  and  library-  building  is  also  kept 
open  at  Lake  Linden,  for  employes  of  the  mills  and  smelters. 

The  company  maintains  a  hospital,  for  employes  solely.  The  new 
hospital,  built  in  1808,  is  noted  for  its  complete  surgical  and  laboratory  appa- 
ratus. Nearly  a  dozen  phjHirians  are  on  the  staff  and  are  at  the  call  of 
any  employe  requiring  niedical  or  surgical  aid.  Early  in  the  mine's  historj' 
an  aid  fund  was  instituted  for  employes,  and  is  mamAged  by  directors  chosen 
by  the  workmen.  This  fund  pays  death  and  disability  benefits,  enormous 
smna  having  bt^n  disbursed  in  the  past  3<)  years,  ev^ry  dollar  going  to  the 
■iek  and  injured, or  to  the  families  Ijcreaved  of  their  breadmnner  by  accident 
or  di9i>a9e.  The  surplus  moneys  accuanilated  in  this  fund  haw*  l>een  invested 
in  Ihc  company's  shares,  bought  on  the  open  market.     The  disburseraents 
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from  this  fund,  wliicli  is  controlled  by  ibi*  employes  tfiomselvrg,  were  f66 ,489-70 
fur  tlw  year  mdiiij^  Apr.  H<l,  liN>2.  and  the  valur-  of  the  fund,  at  c*-isl  prii*  • 
of  stock  held,  wJiirh  uk  eonsiderably  less  than  the  market  value,  waj 
$136,234.80. 

The  t'alumet  &  Hecla  maintains  three  separate  syatcras  of  waterworks, 
one  at  Lakt^  Linden  and  two  at  C^alumet.  One  of  the  latter  furnishes  water 
from  dams  for  fire  protection;  the  other  pumps  potable  water  from  Lak.* 
Superior,  four  miles  distant.  The  pumps  at  the  Lake  Superior  plant  are 
capable  of  raising  about  4,(KI()/>(>f»  galloiu*  daily  to  tlie  mine  loeation,  600* 
above  the  lake.  At  the  dam  and  mine  there  are  seven  pumpB,  with  &  com- 
bined daily  capacity  of  upwards  of  45>fHX).rM>tl  gallons. 

The  Htanip  mills  lire  located  at  Lake  Linden,  f«jur  miles  from  the  mine, 
on  a  tract  of  about  l,fKJO  a^^res,  including  a^veral  miles  of  frontage  on  Toich 
Lake-  Then*  are  two  wowlc^n  mills,  the  ** Calumet"  and  "Hecla,*'  eru^h  of 
which  oriifinally  liad  11  T/cavitt  steam  stamps  with  tylinders  14x21  }^*  and 
24*  stroke.  An  addition  to  the  southern  end  of  the  ^*  Hecla"  mill  was  com- 
pleted in  VM)2.  This  is  lOfixr^lS',  <if  steel,  built  by  the  American  Bridge  «3o. 
It  is  living  fitted  wil h  i\  stamps,  r-aeh  nm  l»y  an  ind<»p<^ndcnt  25-h.  p.  electric 
motor.  (Tiilenn  mills  an'  fo  Iw  ust^d  for  n*grindirig  the  course  8and>§  from  the 
stamps,  preliminary  to  n-jigging.  The  mills  ha%'e  jigs,  slime  tjibles,  Wilfley 
concentrators  and  a  Hobbins  eonvt'ving  Udt,  Water  for  washing  the 
crushed  rock  it?  furnished  by  5  pximps,  of  which  the  pumping  engine  **  Michi- 
gan/' housi'd  in  a  .separate  building,  is  t he  most  powerful  in  the  worid,  hfi\'ing 
a  daily  capaeity  of  6IK,fKK)J>tW>  gallons.  The  engines  "  Huron  "  and  *'  Ontario  " 
have  2tt,Of)U.noO  gallons  daily  capacity  each,  the  **Erie"  10,000,000  gallons, 
and  an  L  P.  Morris  pump  at  the  new  mill  can  supply  22,000^000  gallons  per 
diem. 

The  mills  stand  on  the  flat  western  shore  of  Torch  Lake^  at  litUe  eleva- 
tion above  water  leveL  Tailings  speedily  filled  the  shallow  lake  for  some 
distance  off  shore,  and  to  waste  the  sands  it  l>ecame  necessary  to  elevate 
them  to  a  considerable  height.  This  is  done  by  sand-wheels.  The  con- 
glomerate rock  entering  the  mill  leaves  as  coarse  sand,  to  the  extent  of  nesriy 
6,000  tons  daily.  This  jjs  washed  throngh  launders  to  the  aandhouae,  ^ 
where  it  is  scooped  up  by  the  buckets  «)f  the  wheels  and  dumped  high  above 
into  launders  running  on  trestles  far  out  into  the  lake,  these  spouting 
forth  minature  Nijigaras  of  brick-red  color  from  their  ends.  An  addition 
to  the  sand  wheel  housf^  was  budt  in  1902,  of  st^n-l,  05x7S'  on  tlie  ground 
and  iM'  high,  with  thr(»e  flcrars.  This  is  an  annex  to  the  old  wheel- 
house,  which  is  of  frame,  iron-sheathed.  The  steel  in  the  new  structure 
weighs  490  tons,  and  the  building  is  equipix'd  \s1th  a  45-ton  Sellers  traveling 
crane.  The  sandwheels  are  of  40',  50'  and  00'  diameter.  The  largest, 
installed  in  1902,  is  to  appearance  a  gigantic  bicycle  wheel,  fitted  with  a  spur 
gearing  where  the  nibber  tire  should  be.  The  completed  wheel  weighs 
5,000  tofis^  and  is  mounted  upon  massive  concrete  ma8onr\\  Four  iron 
bed-plates,  of  25  tons  each,  support  the  pillars  carr\^ing  the  axle,  which  was 
forged  by  Knipp,  in  Ormany,  and  weighs  21  tons.     The  shaft  ts  27'  lox 
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J 82*  in  diameter,  with  a  hollow  core  of  26*  dmmeter ,  Radiating  from  axle 
im  are  stefl  spokes  32'  long  and  2*  m  diamptor  The  rim  is  in  20  seg- 
nients,  weighing  10,700  lbs.  each.  On  the  p^'rinu't*^r  are  550  buckets,  in 
pairs,  each  3'  wide  and  4' 6'  long.  Theac^  hold  llWI  gallons  each,  giving  the 
wheel  a  capacity  of  55,000  gallons  per  revolution.  The  completed  wheel 
is  10'  wide  and  60'  in  diameter,  and  ia  driven  by  gear  and  pinion,  power 
being  furnished  by  a  7fKI-h,  p.  dynamo. 

The  electric  power  plant  for  the  mill  is  in  a  steel  building  just  west  of 
I  be  Hecla  railb  erected  in  1902.  This  is  45x85'  with  a  uing  45x60'  and 
housea  two  engines,  the  ''Gratiot"  and  "8aginaw,"  The  "Gratiot/"  from 
th«^  G.  H,  &  8.  engine  house  at  the  iiiinp,  has  l>een  remodeled,  and  is  con- 
nected  with  the  generator  by  rope  belting.  The  new  Allis-C'halmers  "Sagi- 
naw" is  a  twin  vertical  tandem  comp<iund  expaimion  engine,  having  cylinders 
17x40x48",  with  speed  of  95  revolutions,  and  dirt^ct  connected.  Each  engine 
dri\Tis  a  1,000-kilowait  alternating  current  generator.  This  plant  furnbhes 
eckerg>'  for  the  sand  wheel,  new  Hecla  mill,  electric  lights  and  mijicellaneotia 


At  the  starapmillR  and  smelters  there  is  a  large  number  of  miscel- 
taoeoiis  buOdings,  ust^d  for  shops,  warehouses,  etc.  The  new  boiler  house 
aiid   smithy    is  of  at«t'l.   50x100'. 

The  tailings  at  the  Lake  Linden  mills  are  the  most  extensive  in  the 
world,  containing  upwards  of  25,(KK),0IH}  tons  of  stamp  sand^  which  carries 
copper  from  alxmt  0.5%  in  the  newer  parts  up  to  nearly  or  quite  1%  in  the 
older  sections.  The  total  amount  of  copper  in  these  sands  is  between  150,000 
and  2lX>,<XMJ  tons.  Experiments  in  reworking  the  sands  have  been  conducted 
r**c«nlly  by  Todd  C  Woodworth,  using  the  Taylor-Woodworth  automatic 
ritroe  system.  The  tests  have  given  good  results  and  it  is  planned 
to  install  a  concentrating  plant  of  about  2,000  tons  daily  capacity  for  re- 
Ihe  old  isands.  and  if  a  success,  the  capacity  ivill  be  increased. 
\  Calumet  &.  Hecia  reduces  its  own  mineral  to  copper,  having  smelting 
plants  at  Lake  Linden  and  BuffaUK  The  former  works  were  opened  in  1887 
and  have  since  lx*en  greatly  enlargi-d,  now  covering  the  major  part  of  the 
30-acre  tract  occupied,  this  lying  about  a  mile  south  of  the  stamp  millst. 
Thrre  are  four  furnace  buildings,  each  80x130',  a  blister  copper  furnace 
building  5<Jx70';  warehouse,  laboratory'  and  assay  office,  machine  shop, 
boiler  house  and  3  mineral  houses  having  a  combined  storagi*  capacity  of 
18,000  tons.  The  mineral,  or  crude  copper,  comes  from  the  mills  carrying 
about  two-thirds  metal  t^  one-third  gangue  rock.  This  is  a  lower  percentage 
of  copper  than  formerly,  but  is  due  solely  to  the  evolution  of  improved  means 
of  nulling  and  smelting  that  render  it  poasible  to  save  and  smelt  the  \'erj' 
fine  copper  formerly  lost  in  the  tailings.  The  mineral  is  dressed  to  a  lower 
percentage,  but  the  proportion  of  the  total  '^alue  saved  from  the  rock  is 
higher  than  ever  lx«fore.  The  furnaces  an^  of  the  reverberator^'  typ*;,  except 
the  cupolas  for  making  lilisfer  copper,  and  have  l>een  rebuilt  and  greatly 
enlarged  during  and  since  1900.  The  increased  capacity  has  been  found 
highly  economical.     The  n«w  reverl>eralories  have  93'  stacks,  and  are  top- 
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charged,  the  mineral  being  thoroughly  dried  on  platfornis  above  the  fumacet 
before  charicing.     The  largest    blast  fumiM'*'  is  4i)x96*. 

The  eastern  plant  is  known  as  tht-  iiufTalo  Snu^lUng  Works,  at  1  Austiu 
St.,  Buffalo.  These  works  are  locati^d  on  the  Niagara  River,  at  Black  Rock, 
with  deep  water  in  front  and  direct  rail  connections  in  the  \'ards.  The  plant 
was  established  in  pursuance  of  the  company's  policy  of  duplicating  e^'ery 
lital  part  of  thf  mine,  niiU  and  smelt«r,  and  has  grown  rapidly,  entirely  cover- 
ing the  original  tract,  to  which  new  ground  was  added  in  IDOL  A  mcKleni 
electrolytic  plant  was  completed  in  19()2,  and  is  working  weU.  This  reduces 
eertain  grades  of  mineral  carrj'ing  consideraljle  \'alues  in  native  sUxner  A 
new  wharf  on   the   Niagara  ri\er  was  completed  in  1902, 

Sufficient  mineral  is  shipped  during  the  season  of  lake  navigation,  April 
to  No\^^mlier,  to  keep  the  BulTalo  works  running  full  time  for  the  year. 
The  higher  grade  nuiieraJ  goes  east  for  smelting,  thus  saving  freight  chaiges. 
The  company  nwim  and  operates  a  fleet  of  steel  steajnctis  and  barges  for 
carrying  doi^Ti  mineral,  soft  coal  bfnng  brought  aa  return  caiKoes/  Then? 
is  a  series  of  very  large  coal  ^heds  at  I^ake  Linden,  one  of  which  haij  200,000 
tons  capacity.  The  old  sheds  an*  of  wood,  tlie  new*  ones  uf  »U^l.  There 
is  also  a  series  of  docks  on  Torch  Lake,  at  the  mills  and  smi'ItvH,  all  with 
substantial  wharves  and  having  at  least  21'  of  clear  water  alongside.  Kne- 
quent  dredging  Lh  required  to  clear  out  the  stamp-sand  that  fills  in.  The 
Calumet  A;  Heel  a  owtis  and  operates  a  ship  canal,  connecting  Torek  Lake 
with  the  gQ\'emment  waterways  on  Portage  Lake.  This  canal  is  21'  deep 
and  accommodates  the  latigt^st  vesseJs  pl.V'ing  the  great  lakes.  Tolls  ranging 
from  10  cents  on  soft  coal  to  50  cents  |>er  ton  on  package  freight  are  charged 
on  cargoes  entering  Torch  Lake  through  this  canals 

Near  the  movtth  of  the  Trap  Rock  river,  at  the  head  of  Torch  Lake,  is  the 
sawmill,  built  in  1901.  This  is  a  strictly  modem  plant  and  saws  logs  towed 
to  it  in  rafts.  Then;  is  water  on  one  side  and  the  company's  railroad  on 
the  other,  permitting  economical  handling  of  raw  an<l  finished  material. 
The  company  also  owns  and  operates  a  sawmill  on  Whitefish  Point,  Chippewa 
Ckiunty,  Mich.^  and  owns  extensive  tracts  of  pine,  hemltick  and  hardwood 
at  various  points  along  the  southern  shore  of  Lake  Superior. 

Articles  intended  to  descrilx^  the  Cahimet  ^1*  Hecla  are  printed  almost 
daily  in  various  pulilications  of  the  civilized  world.  A  verv'  few  of  these 
are  accurate*,  but  the  majority  an?  ludicrously  erroneous.  No  correctionB 
of  such  mistaken  descriptions  are  ever  made  by  the  mine's  management, 
which  ignores  both  flatter^^  and  abuse.  Nobody  has  ever  received  a  penny 
for  printing  or  refraining  from  printing  any  sort  of  matter,  good,  bad  or 
indifTerent,  regarding  this  properly  or  its  management. 

The  Calumet  &  Hecla  management  is  open  t-o  criticism  for  some  of  its 
expenditures  in  the  past,  but  is  now  making  a  praiseworthy  effort 
to  economize  where\"er  economy  can  be  enforced  without  degt»nerating 
info  niggardKneas.  ITseless  mjiehiner>'  has  befn  bought  in  the  past,  at 
avj'  exptmse,  but  the  Calumet  tV  Hccta  htis  led  the  world  in  mining  ma- 

ery  for  three  decades,  and  its  example  has  t>een  potent  in  bringing  about 
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the  leadership  of  Lake  mines  in  mechanical  equipment.  The  reports  to 
shaifholders  are  exceedingly  mea^rre,  and  ahoidd  be  more  detailed,  hut 
there  is  no  question  of  the  absohite  honesty  of  the  management.  It  would 
be  better  if  shareholders*  wi-re  given  some  part icu Jars  regarding  the  operation 
of  tbptf  mines,  but  the  gi\  ing  of  »ueh  details  would  not  increase  the  dividends* 
The  company  is  autocratic  with  iti?  employes,  in  some  ways,  but  no  cor* 
poration  ever  did  more  for  its  men,  and  the  loyalty  of  the  gr^At  mass  of 
(Wumet  &  Hecla  employes  to  the*  corporation  is  like  the  loyalty  of  good 
soldiers  to  their  fiag.  This  feeling  of  coiifidoiice  extends  beyond  the  men  on 
tbr  fifty -rolL  A  community'  of  nearh'  40.()tKJ  souls  has  grown  up  about  the. 
tmaes,  and  the  incDrptiratit>n  of  this  mining  camp  under  a  city  chartc;r  would 
offer  many  advantages  to  the  business  interests  and  townspeople,  hut  the 
rorapany  do^^sn't  want  a  eity  made  of  Cahmiet  and  that  settles  the  matter. 
The  nearly  universal  feeling  at  (.'aluraet  i»  that  "the  company"  will  do  the 
right  thing  by  evt*r\  bod\ ,  and  that  no  matter  how  desirable  a  thiing  may 
spcm,  attemptfi  to  sect! re  il  are  barred  by  the  company's  veto.  This  atti- 
ta(k  ts  Dot  caused  by  servile  obedience  to  corporation  mandates,  but  is 
begolten  of  a  confidence  based  on  more  than  thiiiy  ye&ns  of  just  and  generous 


While  the  Calumet  tV  Hecla  management  is  not  infallible,  it  must  be 
lODembered  that  this  company  has  been  a  pioneer  in  many  fields.  It  has 
ude  some  unwise  expenditures^  but  has  paid  the  largest  profits 
of  ior  mining  company  ever  organized:  it  lias  given  an  imfjerial  revenue 
to  iti  owners,  yet  has  paid  the  highest  wag**fe!  to  its  employes;  its  copper 
bibepn  sold  to  the  beat  advantage,  yet  it  has  always  prutect^'d  the  interests 
of  its  customers ;  it  might  have  paid  larger  di\  idends,  but  the  fact  remains 
thu  ibe  dividends  that  have  been  paid  are  the  largest  ever  disbursed  by  any 
aiotng  company.  It  is  easy  to  criticise,  but  the  critic  that  studies  this 
mm  and  ita  management  at  close  range  will  draw  it  mild,  for  he  will  find 
my  much  in  the  conduct  of  the  Calumet  *&:  Hecla  that  nill  appeal  strongly 
kiluBfij^mpftthy,  if  he  be  a  lover  of  his  fellow  men,  and  a  believer  in  the  duties 
H  wtll  as  the  privileges  of  wealth. 
CALUMET  &  MOHTANA  DEVELOPMENT  CO,  MONTANA, 

Former  office:   t/aliimet,    Mich.     Out    of   business. 

CALUMET  &  PITTSBURG  COPPER  CO.  ARIZONA. 

Office:  Calumet,  Mich.    Mine ofhee  :  Bisbee,  Cochise  Co,,  Ariz.  Capitalixa- 

lido  $100,000,  shares  $10  par.    Chas.  Briggs,  president ;  John  S.  Dymock,  vice- 

ffrsidrnt :  Peter  Ruppe,  treasurer;  Gordon  R.  Campbell,  8ecretan^     Property, 

jWriiiiiis^  in  the  Warren  mining  distriot  of  Cochise  Co.    Is  developing ;  shaft 

rW  deep  jindications  at  close  of  year  are  highly  favorable  to  thespc-edy  disco  v- 

■WF«I  ■  good  ore  bodv ;  will  begin  drifting  just  Ix^low  water  level. 

CAMBiaAIf  COPPER  MINING  CO,,  LTD.  WALES. 

Prt^rty  is  the  Caerwych  mine,  at  Caerw^^eh,  Merionethshire^  Wales. 

rH   B     Ed  wards »     chairman;     G.     D.      Crawford,     secretary.       Capital, 

£60,000:  Issued.  £20,007.       Letter    to    the   company     returaed 
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unclaimed!,  October,  liK)2,  from  former  address »  U  Queen  St.,  Londoii,  E.  C, 

England. 

CAMBRIAN  MlIfING  &  MILLING  CO.  CALIFORNIA. 

Lands,  about  lU  miles  from  PlacerviUe,  El  Dorado  Co.,  CaL  Emplcyo 
20  men.  F.  Thonias,  president;  I^eonard  Thomas,  general  nuuiager;  D,  R. 
Roberts,  superintendent.  Mine  has  3  parallel  veins,  avera^ng  6'  to  8'  wide, 
with  gangue  of  talcose  schist  and  lime,  between  diorite  and  serpentini?.  Has 
considerable  imderground  develL>pment.  Ores  are  cuprite,  malachite  and 
sulphides,  with  native  copper  in  the  alteration  »one,  ores  carrving  S%  to  16% 
copper  and  considerable  gold. 
CAMOS  WNING  CO.  IDAHO. 

Has  gold-copper  claims  neiir  Doniphan,  Blaine  Co.,  Idaho.     A,  J,  Bomdi, 
manager  at    last  accounts.     Letters  to  company  retnnied  unclaimed 
CAMP  VERA  GROUP.  CALIFORNIA 

In  the  Morrow  district  of  San  Bernardino  Co.,  Cal.     Owned  by  J.  W. 
Rodgers^  Eiaratuw,  Cal. 
CAMPANARIO  GROUP,  SPAIN, 

Address :  eart^  of  Don  Antonio  Guijarro,  Orta,  Huelva,  Spain.     Mines,  ai 
Vaiverde  del  raininr),  Huelva,  consist  of  a  group  of  six  propt.^rties»  area  47 
hectares,  on  \\hieh  iron-i^opper  sulphides  an?  being  developed. 
CANADIAN  COPPER  CO.  ONTARIO. 

Office:  12  Wade  Bldg,,  Cleveland,  Ohio.  Stock  issue  owned  by  the 
International  Nickel  (Jo,  The  mines  of  this  company,  at  Copper  Cliff 
and  Sudbur>-,  .Mgoma,  Ontario,  are  the  world's  largest  producers  of  nickel,  and 
incidentalK'  fitniish  a  large  amount  of  copper  as  a  l>v -product.  The  diaooveiy 
was  made  in  1K.S2  and  the  Copix-r  ClilT  mine  was  opened  in  1886.  The  princi- 
pal mines  of  Canadian  Copper  Company  are  the  Copper  Cliff;  the  Stobic, 
located  in  Blezard  Twp.,  4  mik's  north  of  Sudbury;  Evans;  Mc  Arthur  1  and  2; 
Clara  Bell  A  and  li;  Me  Donald ,  and  others.  The  deepest  mine  is  the  Coppt»r 
Cliff,  l,tKJO'  and  the  main  plant  is  located  there.  Ore  bodies  occur  as  irregular 
lenses  of  niekeliferous  c^halcopyrite  with  a  pyrrhotite  gangue,  in  basie  igneous 
rocks,  mainly  greenstone  and  diorite.  Ore  is  heap-roasted  and  matted  at  the 
mine,  matte  being  shipped  to  the  Orford  Works,  at  Constable's  Hofik,  N.  Y., 
fftr  refining.  Ore  treated  gives  average  returns  of  about  2^3%  nickeJ 
and  2U%  copper,  with  an  annual  production  of  4,000,000  to  7;00O,OOO  lbs, 
refined  copper, 
CANANEA  CONSOLIDATED  COPPER  CO.  MEXICO, 

This  is  the  company,  incorporated  undi-r  the  laws  of  Mexico,  that  holds 
title  to  the  Gn?<'ne  Consolidated  mines.     For  further  particulars  Bee  Greesm 
Consoli  dated. 
LA  CANANEAS  COPPER  CO.  '  MEXICO, 

Former  office:  Real  Estate  Trust  Bldg.,  Philadelphia,  Pa.  Mine  office: 
La  Cananea,  Sonora,  Mexico.  Capitalization,  $5,{RHri,000,  shares  $5  par. 
Fredk.  A.  Trittle,  president ;  Chas.  D.  Cramp,  vice-president ;  Ehud  N.  Darling, 
Becretar>'  and  treasumr.     Claims  to  own  La  Libertad  and  El  Lltimatum  mineflj 
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Greene  ConsoUcIalcHi.     Letter  to  compftoy's  address  returned  un* 
^December,    1902. 

cahdela  hike.  hexico. 

A  developin^c  property,  in  the  atate  of  Michoacan,  Mexico.     la  undi-nstood 
to  be  opening  a  large  lx>dy  of  low-grade  sulphide  ore. 
CAlfBELARIA  MUfllfG  CO.  MEXICO. 

Office:  El  Paso,  Texas.  Mme  office:  San  Pedro,  (.'hihuahua,  Mex. 
Britton  W-  Dav's,  president;  David  B.  Smith,  stipcrint^ndent .  Ojjeratea 
the  C^ADdelaria,  Congreso,  iSan  Nicolas  and  other  mines,  producing  gold, 
silver,  lead  and  copper,  the  latter  in  isniall  quantities,  as  a  Ijy -product.  Main 
Kbaft,  900' ;  tunnel,  800',  Steam  and  i^eciric  power;  concentrator  and  smelter. 
Employs  upward  of  1»0<KJ  men, 
CAIVDELARIA  MUflNG  &  EXPLORATIOH  CO.  MEXICO. 

Office :  Colorado  Springs,  Colo.    Mine  offict*:  Parral,  Chihuahua,    Mexico, 
H.  L.  Browne,  manager.  Urea  carr>'  gold,  sUver,  lead  and  copper.  Has  150' shaft 
and  175'  tunnel.     Steoni  power;  5-«ta:np  mill;  25-ton  cyanide  plant.     Em- 
ploys about  40  men. 
CAHON  COPPER  CO.  ARIZOHA. 

It  was  intended  in  October,  1902,  to  organize  a  company  by  this  name, 
to  purchase  the  Cameron  Mines,  in  ('oconino  Co,,  Arizona,  for  $35,000, 
CAJn^OW  COPPER  MIHE.  GEORGIA. 

An  old  property  in  Fannin  Co,,  Georgia,  owned  by  H.  B.  Rich,  now  in 
proceBB  of  reopening-     Had  one  shaft,  about  300'  deep,  in  July,  1902.     Ore 
18  found  aa  a  micaceous  schist  strongly  bnpregnated  with  chalcopyrite. 
CANYON  GOLD  &  COPPER  CO.  MONTANA. 

At  Canyon  Fern,',  Lewis  k  Clarke  Co..  Mont,      A,  W.  Martin,  superin- 
lendent.     Was  driving  a  tunnel,  v>\\h  a  small  force,  at  last    ai.X'Ount.s. 
CAKZA  MINE.  PERU. 

An    old   proj>erty,   once   a  conaideralile   producer,     located     12   milts 
from    lea,    Peru,    4,000'    al>ove    sea    leviA,      Numerous    cupiiferous    veins 

I  in  igneous  rocks  carr\^  brxlies  of  ore  that  an-  sulphides  below  the  water  level 
and  oxides  and  carbonates  in  the  alteration  a:*»ne.     Tlierti  arc  three  maia 
veins,  with  openings  to  a  depth  of  700'  on  the  Adelaide ;  1,000'  on  the  Conaola- 
dor  and  500'  on  the  Tapadita,  the  latter  having  been  the  principal  producer. 
CAP  SHEAF  COPPER  &  GOLD  CO.  BRITISH  COLUMBIA. 

Huppoeed  to  fja\  e  prospeets  on  Texada  Island,  H.  C.     No  returns  secured. 
SOaETA  DELLE   CAPANNE  VECCHIE   E   POGGIO   BINDO,  ITALY. 

Mines  at   Massa  Maritima,  Gross^eio,  Italy.     Thf*sc  are  old  mines,    and 
I  were  reoperjed  in  1^6,  since  when  they  have  l>een  steady  producers,     Ure 
r  i«  mainly    chalcopyrite,   of  fair  a\'c*rage  values,  and  the  general   conditions 
of  geolog}',  etc.,  am?  the  same  as  at  the  other  luiiirs  of  ihLs  diMtrict. 
CAPE  COPPER  CO.,  LTD.     CAPE  COLONY,  NEWFOUNDLAND  &  NORWAY. 
Offices:  9,  Queen  St.  PI,  London,  E.  C,  Eng,       K,  A.  Foiitifex,  chair- 
man; John  Taylor  <fe  Sons,  managers;  J.  L.  Dean,  mine  manager;  F,  J,  Franka^ 
Kcnetary.     r'apifal,  nominal,   £750  000,  in  75,000  cutrmlative  6  per  cent. 
prcfert^nce  and  300,000  ordinar>^  £2  shares;  iasued,  £690,000,     Dividend  pay- 
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ment.  £224,250  in  1901.  Company  holds  Tilt  Tow  mine,  iii  Xeufoundland, 
an  99-yoar  Wasc  from  1890,  at  annual  rental  of  £4,400  and  one-half  of  net 
profits.  Gfofis  profit  from  this  property  in  19(H)  was  £66,349,  The  Ewt 
mines  of  th*^  Tilt  Cove  give  a  sulphide  ore  returning  3%  to  3H%  copper,  with 
some  gold  and  silver,  while  the  West  mineft  average  U%  copper,  but  have 
much  smallpr  ore  bodies.  Company  is  also  interested  in  8Undr>*  Norwegian 
tnine^  and  is  c*ntit!cd  to  one  half  the  profits  of  the  Briton  Ferr\'  Chemical  & 
Manure  Co.,  Ltd  ,  which  takes  the  siilphurous  gases  given  off  from  the  smelters 
of  the  Cape  Copper  Company's  works  at  Briton  Ferr}',  Eng.  The  principal 
mines  of  the  company  are  near  O'okiep,  Littir  Namaqualand,  Cape  Colony, 
South  Africa,  These  prop«^rties  include  the  O*okiep,  Nababiep,  Narrap,  Spek- 
t<akel  and  othpr  mines.  The  O'okiep  mine  was  opened  in  1852,  as  was  also  the 
8pektakel.  The  Nababiip  was  opened  circa  181W1  and  gives  about  7%  ore. 
The  Narrap  is  a  new  property,  in  course  of  development.  The  ore  is  matted 
at  the  O'okiep  smelter  to  a  tenor  of  about  48%  and  shipped  to  the 
English  works  for  refining,  through  Port  Nolloth.  The  Namaqualand  smelt* 
ere  have  lately  been  considerably  enlarged.  The  Spektakel  mine  has  re- 
cently been  rtM^iH-iied  and  h  U-iiig  thoroughly  explored,  with  prospects  of  a^ain 
becoming  an  important  prodvicer.  Operations  for  1001  show  an  actual  loss  of 
about  £f>,0(J(J.  owing  to  a  variety  of  unfortunate  circuiustance^»  including  the 
fall  in  the  price  of  copper  and  the  8oyth  African  war.  Company  is  an  im- 
portant  producer  and  has  long  been  managed  with  great  prudence,  fidelity 
and  success, 

CAPE  BRETON  COPPER  CO.,  LTD.  HOVA  SCOTl/L 

Office:  .^3  State  St.,  Boston,  Mitss,  Mine  office:  Coxheath,  Cape  Breton 
Co,.  Nova  Scoliu.  t*apitali«ed  at  $2.0<K),000.  John  C.  Watson,  prr^sident; 
Isaac  P.  firagg,  secretary.  J,  Dorr^  treasurt^r.  Directon?  are  preceding 
oflScers,  A.  M^CunifT,  Harry  H.  Gay  and  Chas.  A.  Hale,  Property  is  tlw  old 
Coxheath  mine  and  adjoining  lands.  Cape  Bn^ton,  N,  S,,  showing  several 
cupriferous  veins,  of  which  the  principal  traverses  felsite  and  dioril4*, 
having  an  average  width  of  1(\\  carrying  argentiferous  and  auriferous 
chalcopyrite»  in  a  silieious  ganguc,   and  containing  about  41^%  copper. 

CAPE  D'OR  COPPER  DEVELOPMENT  CO.  NOVA  SCOTIA* 

A  company  in  this  name  lui*i  been  operating  at  Cape  d'Or»  Cumberland 
Co,,  N.  S,,  but  furnished  no  returns  in  response  to  requests. 

CAPILLITAS  COPPER  CO.,  LTD.  ARGENTIKA, 

Offices ;  6,  Princes  St,,  London,  E.  C,  Eng.  G,  Grinnell-Milne,  chairman : 
N-  Brown,  \ice-chainnan ;  J.  G,  lait,  secretary';  J,  G.  MacArthur,  eonsulting 
engineer.  Capitab  nominal,  £600,000,  Property,  copper  mines  in  the 
Capillitas  and  Alajo  districts,  province  of  Catamarea^  Argentina,  also  iiO.OOO 
li^ctares  of  timber  land  and  the  Pilciao  and  Constaneia  smelters,  about  30 
miles  from  Capillitas.  Ort-ti  said  to  average  2."^%  copper  and  to  carry  both 
gold  and  stiver  in  small  quantities.  Smelter*  contain  8  reverberatory  fur- 
naces. Properties  of  thi^s  company  ane  rich  and  apparently  of  great  value. 
The  mines  have  been  worked  on  the  most  limited  scale  and  under  the  most 
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disheartemng   difficulties   by    previous    owners.     The    present    company    la 

introducing  modem  methods  as  rapidly  as  posssibie. 

CARBONATE  &  LAURA  MINES.  COLORADO, 

At  Cnstttl,  GunnuHon  Co,,  Tola.     Enipioy    20    men,     Hoflttian    Bros,, 
ownere*     Ores  cam*  gold,  silver  and  coppi^T ;  mine  supplied  mih  water  power 
and  opent^d  by  shaft  and  tunnel. 
CARDENAS  COPPER  CO.  ARIZONA. 

Absorbed  by  the  Anita  Consolidated  Copper  Compam'  of  Arizona, 
CARDENILLO  k  EL  ARMADILLO  MINES.  MEXICO. 

At  Tuxpan,  Tepir,  Mexiro.      Employ  100  iiipn.     Fernando  Diaz,  owner; 
A,  C.  Gonzales,  manager.     Mines  are  opened  by  Bhaft^  and  equipped  with 
ste^m  power;  ores  carry  copper  and  silver. 
CARIDAD  MINE.  SPAIN. 

Located  near  Sevilla,  Spain.     Don  Carlos  Lacone,  agent.     Ownera  an; 
now  developing^  bodies  of  ehalcopyrite  and  iron  pyrites, 
CARIDAD  COPPER  MINING  CO.,  LTD.  '  SPAIN. 

Offices:  20-21,  Lawrence  Lane,  Ores  ham  St.,  London,  E.  C,  Eng.  Mines, 
at  Campopio,  Huelva,  Spain.  Organized  February  1 5th,  1899.  Capital, 
nominal,  £350,000 ;  issued,  £7*5,492,  R,  S.  Simpson,  chairman ;  G.  Thompson, 
secretary;  R.  T.  Swallow,  gt>neral  niariager.  Pn«p*'rty,  208  acres,  at  Lazoy* 
uela,  Madrid^  Spain,  and  165  acres  at  Campopio,  Uuelva,  Spain,  including  the 
Caridad,  San  Antonio  and  Deseiiido  mines. 
CARISA  COPPER  &  GOLD  MINING  CO.  UTAH. 

Ofliee:  Salt  Lake  City,  Ctah.     Mine  office:  Mamniotht  Juab  Co,,  L^tah. 
A,  J,  Underwood,  superintendent.     Operates  the  Carisa  and  Spy  minos,  pri- 
marily gold  and  silver  properties  but  carrying  considerable  copper  and  lead  as 
by-products, 
CARLISLE  COPPER  CO.  MONTANA, 

Organized  a.*?  successor  to  the  Butte* Anaconda  Company,  which  did  »ome 
development  work  on  the  Carlisle  mine  in  Ea.st  Butte ;  letter  addressed  to  com- 
pany at  Butte  returned  unclaimed,  October,  1902. 
CARMACK  GOLD  &  COPPER  MINING  CO,  WASHINGTON. 

Office:  124  Pike  St.,  Seattle,  Wash.  Mine  office:  North  Bend,  King  Co., 
Waah,  Organized  1899,  with  capitalization  $500,000,  shar«>s  25  cents  par.  G.  W, 
Carmack,  president;  LX>.  Lane,  sec  ret  arj- ;  W.  J.  MrConnell,  treasurer.  Lands, 
5  claims  on  south  fork  of  Snoqualmie  river  22  miles  southeast  of  North  Bond. 
Has  375'  of  shafta  and  tunnel,  showing  3  veins  of  1',  2H'  and  12'  cairying  fair 
values  in  gold,  silver,  lead  and  copper, 
CARMEN  COPPER  MINES,  LTD,  CHILE. 

Offices:  St.  George's  House,  Eastcheap,  London,  E.  C,  Eng.    Mine^  at 
Cerro  Blanco,  Copiapo,  Chile,  including  the  famous  Camien  Hajo  group.   Com- 
pany registered,  June  28th,  19(X).      Capital,  nominal,  £125,000  ;  isj^ued,  £75,307. 
£.  A.  J,  Goldschmid,  chairman;  J.  Peters,  secretarT^^  and  London  manager 
CARH  BREA  &  TINCROFT  MINES,  LTD.  ENGLAND. 

Officer  and  mine ;  Cam  Brea,  R.  S.  O.,  Cornwall,  Eng.     F.  Harvey,  chair- 
man; J.  Trevethan,  sccretar\';  W.  T.  White,  mine  manager.     Owns  tin  am) 
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copper  mines,  at  Red  rath  and  Illoican,  t'omwall,  which  ont-e  made  nearly  1,M0 
tons  of  copper  annually ;  secrplar)'  rrports  that  preaent  production  of  copper 
amount*  in  xahie  to  no  morv  than  abiiut  £800  yearly. 
GEORGE  E.  CARHE  Y  OTRO.  CHILE. 

Own  the  Buena  Vista  mine,  in  the  department  of  Tocoptlla,  CbiJtf.   Prop- 
erty opened  188<>;  idle  at  last  accounts, 
CAJlOLnfA  COPPER  CO.  WORTH  CAROLIIIA 

Office:  15  Atwat«^r  8t.  West,  Detmit,  Mich.  Mine  postoffice:  Cnllowhee, 
Jackson  Co.,  N.  C.  Property  idle.  Organized  1901,  under  laws  of  Michlg^an, 
with  capitalization  $2^500 ^OtKJ,  shares  $25  par,  Lewis  C.  WaJdo,  pnpsideni; 
Hugh  M.  McCormick,  secretan^  and  general  manager;  Wm,  II  Cody,  treasurer; 
Wm.  H.  Ashwell,  superintendent.  Lands,  about  1 ,000  acres,  in  Blue  Motintaiii 
district  of  Jackson  Co.^  showing  4  fissure  veins,  one  of  which  is  estimated  by 
company  to  average  27'  Midth,  1,800'  length  and  400'  depth,  assaying  3% 
copper,  with  small  gold  and  silver  values.  Ores,  exelusiveh'  sulphides. 
Shaft,  55';  tunnel ,  124'.  Company  cor. templates  resuming  work  in  1903 
and  is  considering  installation  of  Garmtson  pyritic  smelter.  Principal  pnjp- 
erty  is  the  old  Wayehutta  mine,  having  a  5'  to  S'  ^'cin,  CArning  carbonati* 
and  eilicati'  ores  at  nurface  and  chalcopyrit**  at  depth, 
EL  CARPIO  MIIVE.  SPAIN. 

Locat-ed  at  Cortegana,   Hiielva,  Spain;    contains   11   old  slvifts,    ai^ea 
73  hectares,  and  is  being  t^opeued  and  developed  by  a  French  exploration 
company.     Ores  are  iron-copper  sulphides* 
CARP  LAKE  MimNG  CO.  MICHIGAir. 

Office:  12  Maiden  Lane,  New  York.  Lands,  in  Porcupine  Mountain  dis- 
trict, Ontonagon  Co.,  Mich,  H.  L.  Payne,  Cleveland,  Ohio,  general  maoager. 
Area,  1,087  acres.  Work  begun  1S58,  by  ?)hafts  and  adits;  one  adit  1,250*. 
Had  a  mill  with  21*  gravity  si  amps,  at  one  time.  Lode  about  1\  Has  had 
some  explonitory  work  in  the  past  few  years.  Fully  described  in  1902  lAsue. 
CARR  MINE  &  COLORADO  CO.,  LTD,  COLORADO. 

Near  Black  Hawk,  Clilpin  Co.^  ( 'olo.     Stephen  Hoskin,  manager.      Pii* 
msrily  a  gold  and  silver  mine,  securing  copper  and  lead  as  Ky -products. 
Hteam  and  cU-etrir  jwwer;    lOO-ijtaiup  mill;  employs  00  to  75  men. 
UINAS  DE  CARRACEDO.  SPAIN. 

Office:  Bilbao,  V'iscaya,  8]>ain.     Mines,  in  process  of  development,  are 
in  the   Province  of  Palcncia,  Spjun. 
CARRERAS  HERMAIfOS,  BOLIVIA. 

Office  and  nune :  t  'oro  Coro,  Lh  Paz,  Bolivia.  Mine  b  opened  on  two  sue- 
oessive  strata  i»f  cupriferous  conglomerates;  see  article  on  Bolivia  for  de- 
tails, Prodin't,  about  4<>IJ  tons  of  75%  copper  mineral  yearly.  Only  tiati\^ 
copper  IK  mined,  and  the  product,  as  barillas  de  cobrc,  is  shipped  through 
Mollendo,  Peru,  for  n^Hning. 
SOCIEDAB  DE  MIHAS  Y  FUKBICIOHES  DE  CARHIZAL.  CfflLE. 

ThiH  eoiiipany  operatt's  thf  Chanareitos  mine,  in  thi-  department  of  Fnpi- 
rina,  Chile,  oix-ncd  in  1857  and  nmking  al>out  1,800  tons  of  eitppcr  yeariy* 
Also  own^  the  Bfoqccs  mine,  408'  deep,  opened  in  1881  at  .JaHUas  TratisitOi 
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YalleiiAr;  the  Amorilla,  417'  deep,  opened  in  1867,  at  C^iro  Blanco,  Chanar- 
rillo,  Copiapo;  AstiUuSp  200'  deep,  opened  in  1878,  and  the  Annonia  and 
SaatA  Margarita  mines  of  the  fainoiUH  C'arrizal  Alto  group,  at  Carrual  Alto, 
FreihDa,  AUicama.  Compauy  haa  a  $iu»'lter  at  Cbaoareitoe  and  ahipo  its 
production  aa  a  45%  to  50%  matte.  Its  ore«  average  12%  to  15%,  aa 
brought  to  the  smelter. 
CAJUUZAL  SHARE  TRUST,  LTD.  CHILE. 

Offices:  19,  Birchin  Lane,  London,  E.  C,  Eag.     Owna  atoek  in  the  Hocie- 
dad  de  Mina.'^  y  Fundiciooed  de  Carrisal. 
CARTER  COPPER  CO.  VIRGIIIIA. 

Office:  11  Broadway,  New  York.  Mine  offiee:  Trout  Dale,  Va, 
Company  wiU  change  its  name,  January,  1903,  to  Manaaaaa  Gap  Copper 
llm«^  Employs  20  men.  Organised  1901,  under  laws  of  New  York,  with 
c&pitaiixation  11,000,000,  Bharea  11  par,  H.  L.  Carter,  president;  John 
S*  Wise,  vice-president;  Wm,  Lawrence  Clark,  aecretaty;  Geo.  Brown 
Wfight,  treaauner  and  general  manager.  Dinfetora  are  preceding  offlicera^ 
UoneJ  H,  Leadam,  Henrj^  P,  Porter,  Powliatan  WeiHiger,  Dr.  Arthur  L. 
Hoot  and  Walter  T.  Scaring.  R.  R.  Crook,  mill  superintendent.  Lands, 
700  BCTock,  abow  4  fissure  veins  with  average  vvidtii  i>'  and  average  value 
5%  copper  and  5  oz.  silver  per  ton,  from  oxide,  carbonate  and  sulphide  ores. 
Shofta  28'  to  56'.  Tunnel»  43'  iind  151'.  Will  install  st^am  plant,  March, 
IdDS,  and  continue  underground  development.  Contemplates  installation  of 
sinrlter  and  estimates  1903  production  at  1,000,000  pounds.  Has  no  bonded 
or  other  indebtedness. 
GUILLERIIO  CARVALLO.  CHILE. 

Operateii  the  Fundieion  de  Llaillai  mine,  in  the  Department  of  QuiUota, 
Chile*     Mine  opened  1900,  and  makes  equivalent  of  500  tons  of  tine  copper 
yearly,  shipped  as  matte. 
CASCADE  COPPER  MIKING  CO.  WYOMIKG. 

O&e:  1246  Marquette  Bldg.,  Chicago,  111.  Mine  office:  Encampment, 
Cubon  Co.,  Wyo,  Ja».  Barrell,  president;  H.  IL  Itand^  vice-president; 
Jaa.  Jay  Sniith,  aecretar}-  and  treasurer;  Hiero  B.  Herr,  general  manager. 
Property  is  developing.  Company  declined  to  funii.*ih  statement  for  this 
irork. 
CASTELLANOS  Y  COMPANIA-  CHILE, 

Operate  a  small  mine  in  the  department  of  Combarbala,  Chile;    pro- 
duce nb<jut  75  tons  of  bars  and  matte  year!)-. 

CASTREJOir  HERMANOS.  MEXICO, 

Are  operating  or  developing  copper  mines   in  the  Huacana  district 
of  Ann,    Michoacan,    Mexico,     according   to   the    reports   of   the    Mexican 
UiEklster  de   Fomento.       No  direct  returns  secured. 
CAtALDI A  COPPER  BUHmO  CO.  ARIZONA- 

CHfice:  15  Congrt^ss  St.,  Boston,  Mass.  Mine  office:  Tucson,  Pinui  Co., 
Alii.  Chaa.  H.  Roll  ins »  treasuner;  RolM-rt.  Johns,  aup»*rintendent.  Lands, 
280  acn^,  carrying  one  mile  outcrop  of  vein,  in  Santa  Catalina  Mountains, 
'  Tuc<Mtn.     Developments  are  on  Silver  Heef  claim,  showing  sulphide    ore 
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vein  8'  to  12'  widr,  with  assays  5%  to  7%  copper  and  13  to  15  fold  and 

silver  per  ton.     Oppned  by  IMi*  tunnel  and  300'  of  drifts. 

SOCIETE  DES  MIIIES  DE  CUIVRE  DE  CATEMOU.  CHIL£. 

Offices:  Boulevard  Haussiimu,  5(),  Paiis,  Fraiife.  Mine  office:  Catemu 
Las  Maquinas,  Putaendo,  t'liile.  OixTales  El  Cobre  de  Melon  mine  in  the  de- 
partment of  Quilloia,  Chile,  opt'nt'd  18G6.  and  producing  about  150  tons 
copper  Ni-arly;  Nilque  mine,  opened  18B0,  in  the  department  of  Putaendo, 
making  about  5(KJ  tons  yearly,  and  Maquinas  de  <'atem\i,  also  in  the  depart* 
numt  of  Putaendu,  opened  1870,  and  producing  about  125  tons  yearly.  The 
output  of  the  mines  h  ^ibipped  to  Hwansea  ws  matte.  Company  alao  dwns 
tlve  Mantas  mine,  op*'ned  1820;  the  Salado,  opened  1841;  the  Eamei^da, 
opened  lHtj<),  jind  the  Soldado,  all  dfvoh»pcd  b)'  tunnels. 
CATARACT  COPPER  MIIflNG  CO.  MOlfTAHA. 

Has  7  claims  on  Basin  ('reek,  Jefferson  Co,,  Mont.     Attempts  to  aecure 
post-office  address  unsneeessful. 
CATARACT  COPPER  MUTING  CO,  WYOMDIG. 

Office:  12-K>  Marquette  Bldg..  Cliieago,  III.  Mhie  office  t  Encampment, 
Carbon  Co.,  Wyo.  Organized  under  Wyoming  laws,  mth  eapttalizattcm 
$l,250,0(M},  shares  11  par,  ,bis.  Harrell,  vice-president;  Jas.  Jay  Snixth, 
■ecretary  and  tr^asuner.  Lands,  124  acres.  Has  8e\'eral  shallow  shafta. 
Company  withholds  detailed  reports,  but  states  that  treasury^  stock  is  all 
placed  and  mining  developments  satisfaetrjnt'. 
CAUCASUS  COPPER  CO.,  LTD.  RUSSIA. 

OfEces:  3,  IMnces  .St.,  Londtm,  E.  C,  Eng.     Registered  Oct.  4th,  190U» 
with  capital,  nominal,  £500,0(W;  has  copp-^r  and  silver-lead  minea  at  Dsan- 
flulski,  in  the  Cau(*asus.     No  returns  eecun'd. 
Mllf  A  DO  CAVEIRA.  PORTUGAL. 

A  new  mine,  in  process  of  exploration  and  development;  not  yet  a  pro- 
ducer.    Located  at  Grandola,  Portugal;  ov^iied  by  Crookaon  <fe  Haukina. 
COMPAMLA.  MINERA  EL  CEDRO.  MEXICa 

At    Guanajuato,    Mexico.     Vincente    Gonj&ales,  manager.     Op>ened    by 
shafts  and  equipped  with  steam  power;  product  is  gold  and  copper.    Employi 
about  50   men. 
CENTEHIOAL  MIIfE,  COLORADO. 

At  Georgetown,  Clear  Creek  Co,,  Colo.     David  Kennedy,  owner  and 
manag<*r.     Has  gold-^ilver-copper  ores,  vvith  steam  power,  and  was  producing 
a  limited  amount  of  high-graLle  ore  in  1W2. 
CElfTEimiAL  COPPER  MimNG  CO.  MICHIGAII, 

Office:  tiO  State  St.,  Btiston,  Mas^.;  mine  office,  Calumet^*  Houghton 
Co.,  Mich,  Is  developing,  with  a  large  force.  Company  reotiganiced, 
with  present  title,  under  Michigan  laws,  in  1896.  Capitalization^  12,500,000* 
in  liHJ^OOO  shan-s.  par  $25.  Annual  mwtings  in  April.  H.  F.  Fay, 
president;  W.  B.  Mosman,  s^'crt'tar}' ;  Geo.  G.  Endicott,  treasurer;  H.  P,  Pi^, 
John  C-  Watson,  W.  B.  Mosnian,  Wm.  HuWell  Hwd,  Stephen  R.  Dow,  Geo. 
G.  Endicott  and  Jas.  Chynoweth,  directors;  Jaa.  Chynoweth,  superintendent; 
John  Pentecost,  imning  captain. 
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Official  »wom  returns  to  the  state  of  Michigan,  Jia  of  date  Jan.  1,  iy(J2»  db- 
eloK  the  following  figures : 

Amount  of  cash  paid  in  on  capital  stock , .  .11,1 50,iMKJ .  00 

EtQtij^  amount  invested  in  real  estat*'  249,*357 .  00 

Amount  of  personal  estate 370,6(>3 ,  50 

Production  of  copper,  1901,  m  pounds 806,400 

The  Centennial  tract  is  St^ction  12,  Town  56  North,  Range  33  West,  giv- 
ing one  square  mUe  lying  next  north  of  the  Calumet  Jk  Herla,  also  a  triangular 
patch  of  about  20  acres  at  the  southeast  comer  of  the  main  tract,  bought  to 
give  the  outcrop  of  the  Kearsargc  lode.  The  first  work  on  the  Centennial 
was  done  in  1863,  by  the  Schoolcraft  Mining  Co.  Efforts  by  that  company  to 
develop  a  paying  mine  on  the  northern  extension  of  the  Calumet  cnnglomer- 
*le  were  unsuccf^ssful,  and  the  company  was  reorganized  in  1876  as  the  Ccnt^'ii- 
ntid  Mining  Co.,  and  again  reorganizf^d  in  1896  under  the  present  title.  Cp- 
wards  of  |l,5(XI,000  have  been  expended  in  unsueeesaful  efforts  to  open  a  pay- 
ing mine  on  the  conglomerate.  Heven  shiifts  wen;  sunk  on  this  bed.  three  of 
considerable  depth,  No.  3  being  bottomed  at  3,200'.  Work  cm  this  lode  was 
sufficiently  extended  to  fully  demonstrate  the  wortlilesanesa  of  the  Calumet 
conglomerate  on  Centennial  lands.  The  present  management  did  but  little 
work  on  the  Calumet  lode  and  abandoned  the  conglomerate  shafts  in  1807.  At- 
tention was  next  paid  to  the  (Isceola  amygdaloid,  underlying  the  congbmer- 
Atc,  There  were  2  shallow  shafts  on  the  Osceola  lode^  sunk  at  an  angle  of  38**, 
and  these  were  deepened  and  deA-eloped,  1897-1000.  Thesi^  shafts  furnished 
considerable  rock  to  the  mill,  but  work  was  stof>ped  because  better  develop- 
ments were  secured  on  the  Kearsarge  lode,  still  farther  west.  The  Oseeola 
shafts  are  7x12'  inside  of  timbers,  and  are  1,050'  and  1,150'  in  depth,  respec- 
tively. 

The  Kearsarge  amygdaloid  underlies  the  Centennial's  mile  sqtmre  tract, 
but  outcrops  slightly  east  of  the  southeaet  corner^  hence  the  purchase  of  20 
acres  adjoining.  Work  was  l>egun  on  this  lode  September,  1899,  and  has  been 
pushed  for  more  than  three  years.  The  ppeuliur  situation  regarding  the  out- 
crop of  this  lode  caused  the  Centennial  management  to  start  two  shafts,  "A  " 
and  **  B,  "  only  90'  apart  on  surface,  hut  diverging  with  depth.  This  plan  of 
opening  gives  short  drifts  until  the  shafts  enter  the  main  Centennial  tract,  after 
which  length  is  gmned  very  rapidly  with  depth.  At  the  close  of  1902,  "*A'' 
shaft  was  approximately  2,600'  and  "  B"  shaft  about  SOU'  in  depth.  Each 
is  7x18'  inside  of  timbering,  svith  3  compartments,  and  sunk  at  39*  with  the 
horizon.  The  overburden  is  al>out  100'  and  the  shafts  have  exceptionally 
heavy  timbering*iibove  the  ledge  of  stilid  rock.  These  shafts  can  be  sunk  to 
a  depth  of  10,000'  each,  on  the  Centennial  lands.  While  bo(h  shafts  show 
copper  from  the  top  of  the  lode  down,  then-  is  a  slow  hut  «t4?ady  improvement 
in  values  with  depth.  The  lode  is  15'  to  18'  wide  and  shows  exeellrnt  \alucs 
in  the  lower  levels  of  *'A/*  the  dfH'per  shafts  especially  in  the  north  drifts, 
mth  much  rock  of  lesser  value  but  fair  milling  grarlc  in  the  levels  alM>ve  and  in 
"B**  shaft.  At  the  closc^  of  1002  the  Centennial  has  underground  openings 
t|^gregating  nearly  2J^  miles  on  the  Kearsarge  lode,     It  will  be  possible  to 
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drift  for  nearly  a  mile  north  and  south  from  the  present  bottom  of  "  A  "  shaft 
The  location  of  both  shafts  in  such  close  proximity  pt^rmita  the  concentra 
tion  of  machiner>'  and   buildings    at  a  single   point.      The   s haft-roc kiiou» 
at  "  A  "  ia  36x42',  with  full  rock-breaking  outfit.     The  Mineral  Range  railroaift 
runs  to  the  Bhaftjs,  permitting  eeonomical  transport ation  of  ftjel  and  materials 
The  boiler  house,  54x58',  is  wc-ll  arraJiged  for  receiving  fuel  and  diKposing  of 
ashes,  and  has  four  l25-h.  p.  Burt  locomotive-firebox  boilers.     A  stone  build- 
ing, 32x40',  hous«^8  a  35-drili  nir  enmpressor,  with  Dean  jet  condenser  in  th«^ 
basement.     A  frame  puniphouse  with  iron  roof»  JGx46',  haa  a  steam  puinp^ 
hose,  hose-carts,  ete,,  for  fia^  protection.    A  miner's  changing  house,  of  wood^ 
25x5<y,  has  the  usual  conv»*niivnces  of  hot   and  cold  water,  loekera,  et4:*.     A 
Nordberg  hoist  was  installed  in  KKt2.     This  lu'is  32x72*  cylinders,  and  is  good 
for  a  depfh  of  6,tKMV.     Thi-  engine  hcivise  is  of  stone,  50x70'.     The  miscellane- 
ous mine   buildings  include  well-fit  tid  max'hine,  blacksmith  and  carpenter 
shops,  standing  in  a  row;  warehouses,  bams,  office   buildings,  dwellin^^  for 
employee,  etc.     There  are  ftiur  air  compressors,  of  K»,  12,  15  and  35-drtll  ca- 
pjicity.  respectively.    Thct  mtH'hiiniettl  equipment  of  the  mine  is  good,  the  ar- 
rangement of  snrface  plafit  c*invenieut,  and  tlic^  varioua  structures  are  well 
built|  spacious  and  etimmiKliouB. 

The  old  mill  wtis  eUitk-d  in  February',  1902,  and  is  not  likely  to  be 
used  again.  This  has  one  stamp,  21  jigB  and  2  slinu^  tables,  with  a  daily  ca- 
pacity of  225  to  250  tons,  or  about  one-half  that  of  a  modem  liead.  The  Cen- 
tennial company  owns  a  fine  millsiti^  on  Torch  Lake,  oppt»«ite  the  Calumet 
A  Hccla  stamp  mills.  The  use  of  one  or  two  stamps  at  the  Arcadian  mill 
probably  ean  be  secured,  if  desired. 

The  Centennial  lands  are  in  the  great  mining  camp  of  Calumet  and  are 
av^ailable  for  building  purposes.  Two  additions  have  been  platted  and  the 
lots  sold  at  good  prices.  Onl>  surface  rights  an?  sold,  mineral  below  the  sur- 
face being  reserved  by  the  company. 

CEIfTEHirUL-EIIREKA  MUiniG  CO.  UTAH. 

At  Eun*ka,  Juab  Co.,  Utah.  i\  (.1.  Allen,  general  manager;  R.  A.  Bronii^ 
superintendent.  Primarily  a  gold  and  silver  mine  bvit  b  securing  consider- 
able copp<^r  latterly.  Has  steam  and  electric  power  and  concentrator;  em- 
ploys alxiut  200  men. 

CENTRAL  MINIlfG  CO.  IDCHIGAlf. 

CJffice:  11-13  William  St.,  New  York.  Jos,  E,  Gay,  president;  John 
Stanton,  »ecn?lar>^  and  treasurer;  F.  McM.  Stanton,  agent.  Mine,  in  Ke- 
weenaw Co.,  Mich,,  was  opened  1854,  on  a  fissure  v^ein,  and  closed  down  189B, 
after  paying  $1,970,000  in  dividends.  Diamond  drills  have  iieen  used  to  e^t- 
plore  the  territory  and  a  16'  amygdaloid  giving  heavj'  copper  in  the  con*9 
was  located  late  in  1900.  A  plant  to  re- work  the  tailings  from  the  old  mill 
b  being  installed  under  the  supf*rintendenee  of  Todd  (\  Wood  worth.  Offieial 
sworn  returns  to  the  stat^^  of  Michigan  as  r>f  d^te  .Ian.  I  ,  HK)2,  disclose'  the 
following  figuft^s; 

Amount  cash  paid  in  on  capital  stock  $  100,000 .  00 

Entire  amount  invested  in  n-al  estate  ,  ,  2,2S2.3S 

Amount  of  unsecun-d  or  f!oji(iiig  debt 23,1 
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CEWTRAL  BLACK  HILLS  COPPER  CO.  SOUTH  DAKOTA. 

About  1 5  mile*  nort  h w est  of  (  unter  (  'liy ,  S.  D.     ( 'apit alixt d  at  II  ,OtM>,(XXl. 

Offiise,  tleveliind,  Ohio,  but  not  found  by  ptisital  authoritif»a.     Said  to  ha\^  a 

Utf^  body  of  low  grade  carbonate-  oro  and  to  Ix*  instnlling  a  lt)0-ton  leaching 

pla&t,  late  in  1902,     Is  claimed  vein  is  4if  wide  and  averages  3%  copi>t;r, 

CERTRAL  CHILE  COPPER  CO*,  LTD.  CHILE. 

Offices:  St.  George's  House,  Easteheap,  London,  E.  C,  Eng.     Mine  office : 

PanuIciUo,    Ovalle,   Chile.     Capital,   nominal,    £3(Xt.0<¥);   issued,    £276,248; 

dfbentures,  £23,752,  at  4%.     rompany  and  il8  prediTessors  have  worked 

the  PHnuleilJo  mines  since  ISSM;  these  mines  inelud"*  fhi'  Panwlcillo,  openeil 

1894  and  making  about  1,4(M)  tons  yearly,  and  the  San  (In^gorio,  at  Panurillo, 

Ak)  owns   the   Inago table,   Cocinera   and    t  ondesa   minea^  at    Huajnalota 

fiotaqui.  Ovaile.    Smelt-t^r  is  at  Panulcillo.    Ore  ir-ijenes  e«Vimated  at  StMl.lMM) 

lOQl, ninning  4%  to  7%.     Company  owas  50,(K)()  shares  of  t'armen  Copper 

Mines^  Ltd,,  and  paid  dividends  of  6d,  per  shatt',  1H99  and  19IM1. 

CElfTRE  STAR  MINE.  BRITISH  COLUHBU. 

Located  at  Kossland,  B,  C.     Produres  n  Ihmitd  aiiitjunt  of  copper  as  a 

by-product    from    silver^Iead    ores. 

CENTURY  MEWE.  ONTARIO. 

Address:  Care  of  Foster  k  Black,  Sudl»ur\%  Onl,  Location,  tiruham 
Twp.,  Algoma,  Ont.  Afisaya  give  7%  to  13%  eopj>er,  and  from  a  trace 
tfi  %'2Cy  )znld  per  tonj 

CERESIER  HNE.  FRAKCE. 

\Va3  the  principal  copper  producer  of  France,  when  working,  but  has 
been   idle   for   some   years. 

CERRO  COPPER  CO.,  LTD.  PERU. 

<.)flfic^t»s:  19,  Birchin  Lane,  London,  E,  C,  Eng.     W.  H.  Watts,  chainnan; 

H.  J.  Page,  Becnetar>'.     Registered,  Oct,  27th,  19fM).     Organized  to  acquire 

mines  in  Peru,     No  returns  secured. 

I       CERRO  DE  PASCO  MTNING  CO.  PERU. 

Address:  caie  of  Jas.  B,  Hiiggin,  203  Aldrich  Court,  Bldg.,  New  York, 

Perutian  general  ofRce :  Lima,  Pern.     Mine  office :  Cerro  de  Pasco,  Pe.ru- 

Qtganij&ed  June  6,  1902,    under   laws    of   New^   Jersey,    with    capitalization 

110,000,000.      Control  suppcwed  to  Ik*  owned  by  Jas,    B.  Haggiti,    H.    McK, 

Twombley  and  others,  of  New  York.    Alfred  W.  McCune,  generid  nianager, 

I       Lima,  Peru;    A,  E.   Welby,  supi-rintendent  of  railroad,  Oroya,  Peru;   Jas. 

I       MocFarlanc,  superintendent  of  mines,  Cerro  de  Pa.seo,  Peru ;    Frank  Klepetko, 

I       Ci»nsulttng  engineer;  E.  H,  Repath,  assistant  consvilting  engineer. 

Silver  was  disco^'ered  at  t^rro  de  Pasco  in  1630,  and  silver  mining  haa 
I  been  continuouB  since  that  time,  though  greatly  le^ssened  by  the  recent  decline 
I  n  the  price  of  the  metal.  The  silver  production  of  the  district  to  the  close  of 
I  the  Nineteenth  centur>*  is  placed  at  450,000,000  ounees,  and  it  is  estimated 
[  that  40,000,000  tons  of  silver  and  copper  ore  have  l>ecn  mined  in  this  district 
!  since  1690,  nearly  all  of  which  has  been  extracted  by  hand  labor  and  carried  on 
I  the  basics  of  llamas  3  to  6  miles  to  primitive  smelters,  the  silver  bullion  being 
tnutsported  by  llamas  to  Lima  until  some  thirty  veara  ago,  when  the  railroad 
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was  completed  to  Oroya.  Tlie  fVrro  df  PaHco  dmtriet  i«  2lfl  inil<?a  frcun  C^-aUjio, 
the  nearest  seaport.  The  preliininaFV  wark  of  tlie  present  company  was  car- 
ried on  by  the  South  American  Development  Co.,  which  bought  about  four- 
fifties  of  the  developed  elainis  in  the  district  at  a  price  said  to  aggregate 
£53(),0(X),  payable  in  instjdlnients.  The  official  Peruvian  regiuter  for  189©  gives 
546  regi8t^rt*d  mining  I  Irtinw  in  the  Ctrrode  Pasco  district,  and»  including  aban- 
doned properties,  there  arv  probably  about  IfiOQ  claims,  each  dOxtiO 
varus  in  sIzk-.  The  present  company  i^^  supposed  to  control  75%  to  80%  of 
all  the  claims  in  the  diHtrict,  and  ia  at  ill  buying,  though  at  advanced  prii!t!0y 
and  now  controls  tip proxi mutely  one  squar%'  mile  of  rich  ground. 

Tlie  distriet  is  iocrtted  14,3(X)'  alxive  sea-level,  rendering  physical  labor 
very  fatiguing.  Th<*  |xipulation  of  the  town  is  variously  estimated  at  5,tX)t)  to 
12,000.  The  surrounding  count r>^  is  bleak,  and  all  food  and  oth*^r  supplies 
must  be  brought  in  from  a  distance.  From  November  till  April  thei>e  are 
hea\nk'  rains  and  deep  snows. 

Authorities  disagree  most  atrociously  as  to  the  geology  of  the  district. 
All  that  can  \w  said  with  certainty  is  that  in  an  area  approximately  one  miie 
wide  and  lie t ween  oiu»  and  two  miles  in  length,  there  is  ore  in  nearly  e\*eTy 
claim,  rendering  the  I'erro  de  Pasco  one  of  the  richest  mineral  deposits  of  the 
globe.  The  ores  carry  gold,  silver,  cojjjK^r.  cobalt  and  other  metals  The 
values  are  found  in  two  zones,  the  uppc*r  carry  tng  mainly  silver,  in  quantities 
from  a  few  ounces  to  thousand-^  of  ounces  per  ton,  in  decomposed  quart*.  Con- 
siderable gold  is  found  in  the  up|X'r  zone,  this  running  as  high  as  1  to  2  ox.  peT 
ton,  occurring  in  rich  but  erratic  chutes.  The  silver  values  usually  extend  to 
a  depth  of  about  ItHI',  followed  by  silver-copper  ores  and  a  little  lower  by  cop- 
per-silver ores.  All  of  t  he  copper  or**  is  more  or  less  argejttiferous,  being  esti- 
mated to  a\'erage  1 5 1  o  35  oz.  of  Hil  ve  r  per  ton.  Pract  irally  all  of  the  copper  ore 
b  bisnmthifcrous,  rendering  it  highly  n-frat'tory  in  inetallurgieal  treatment. 
In  the  past  irnly  tlie  richest  ore  has  been  worked,  the  ores  shipped  ranging  25% 
to  40%  in  value,  t'hun^s  advanced  that  the  (ire  of  the  district  ^IIJ  average 
25%  copper  are  entin^ly  unwarranted,  as  the  high-grade  ore  shipped  w*as 
carefully  hand-s<4ected,  owing  to  excessive  transportation  charges*  Howe\'er, 
it  is  unquestionable  that  the  ferro  de  Pasco  is  not  only  one  of  the  worid's  laJg- 
est  copper  deptisits,  but  is  also  very  high  in  the  percentage  of  copper  carried. 
Despite  the  working  of  mines  for  nearly  three  centuries,  the  development  se- 
cured has  been  merely  surface  scratching.  Thc^  wfiter  level  is  about  250*  be- 
low surface,  and  what  will  Ui  found  l>clow  that  depth  Remains  to  be  detei^ 
mined,  though  every  indication  favors  the  finding  olsulphideon^s of  gocxi  grade 
and  great  permanence.  The  so-called  mines  of  the  district  are  more  like  go- 
pher holes  or  rabltit  warrens  than  n^al  mines,  none  of  the  old  ojjenings  being 
deeper  than  2tX)',  in  any  but  a  few  cases.  The  present  company  is  sinking  nine 
2-comparlment  shafts,  which  will  be  put  down  to  good  deptlis.  There  aiv 
three  drainage  tutmels  in  the  district,  of  ^vhich  the  most  ambitious  Is  tlie  Ru- 
miallana,  bi*gun  b}'  Henr>'  Meiggs  in  1877,  and  discontinued  wll^n  1,000* 
long  because  of  his  death.  Meiggs  held  a  concession  from  the  Peruvian  govern- 
ment for  25%  of  the  gross  ore  values  extracted  by  the  mines  drained  through 
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Cincl.     His  concession  is  now  held  by  iinother  company,  and  there  i«  a 
ity  of  litigation  between  the  presfiit  owners  of  the  mine  and  the  own- 
_ii?  tunnel  eonee^on,  if  tb^  laitrr  r<im|jlete  the  tunnel.     The  ore  insight 

in  the  distrirt  was  estimated  in  181)9  iit  5,00I),WJ<J  tr*  6,U0(J,nfKJ  Iotls, 

The  Central  Railway  of  Peni,  Imilt  at  a  eost  of  ^43,fKK),0()l>,  130  inilea 
from  Callao  to  Oroya,  climb«  3  miles  in  this  distance.  The  (>rrt>  de  Pasco 
rompany  holds  a  concession  from  the  government  fur  a  rnih-oad  from  Oroya 
to  Ctrro  de  Pasco,  and  this  road  is  now  Ix  ing  constructed,  with  an  aveiiage 
grftde  of  1*5%  and  maximimi  prade  of  "S%.  The  line  will  Iw  about  80  tniles 
in  length,  costinie  $2,(100,1300  or  more,  and  n-quirinia;  about  two  years  to  con- 
stracl  and  equip.  This  road  is  an  absolute  necessit\^  for  the  successful  opera- 
lion  of  the  mines  on  a  larjje  scale,  as  it  is  manifestl>-  impossible  to  pack  hea^'y 
mining  machinen^  on  the  hackt^  of  llamas  or  burros  for  80  miles  over  one  of  the 
rugjB:ede«t  mountain  chains  of  (he  glol>e. 

Mining  costs  wen?  estimaU'd  in  1809  at  SI. 50  to  12  per  ton,  but  can  be  re- 
duced by  projjer  eqiupment  and  transportation  facilities.  Wages  are  25  to  5<i 
cent^  per  day  for  natives,  and  $2.50  to  $4  per  day  for  white  labor.  Peru  is  on 
a  gold  basis.  The  present  freight  rate  on  ores  is  £8  per  ton  from  Cerro  de 
pBsco  to  Oroya,  £1  lOs.  Oroya  to  I'allao  iiy  railroad,  and  £3  Callao  to  Swansea 
by  steamer,  gi\ing  a  total  transportation  charge  of  £12  lOe,  between  the  mines 
and  smelt^^FB.  The  present  company  n\  ill,  of  course,  arrange  to  do  its  own 
smelting,  but  at  what  point  has  not  been  ascertained. 

This  property  is  one  of  vast  magnitude,  and  exceptional  promise,  but  the 
difficulties,  financial,  geographical  and  melallurgical,  in  the  vay  of  the  ad- 
equate development  of  the  mines,  are  very  gwat,  and  stn-eral  years  will 
be  required  before  the  ct)mpan>*  can  Ixjcome  an  important  fai-tor  in  thii  pro- 
duction of  copper.  The  property  is  in  the  hands  of  people  of  fitiaticial  ability 
equal  to  any  possible  rvquirementa  and  Mr.  Haggin  and  the  executive  staflf  of 
the  company  are  men  who  have  accomplished  great  things  in  American  cojjper 
niining. 
CERRO  DE  PASCO  TUNNEL  A  MINING  CO.  PERU, 

P  Office  :  35  Wall  St.,  New  York.     (  h"K«nizcd  tmder  laws  of  Maine,  mfh 

capitalization  $12,O(X)jO01l,  half  in  7%  cumulative  preference  shares  of  $H)  and 
half  in  $10  common  shares.  As  near  as  can  be  learned  company  has  an  option 
for  the  purchase  of  the  Rvimlallana  or  Meiggs  drainxige  tunnel  in  the  Cerro  de 
Pasco  district,  and  holds  50  claims  of  about  250  acres  37  miles  from  Lomas,  in 
the  A  can  district  of  Peru. 

■     CERRO  MURIANO  MINES.  SPAIN. 

Owned  by  Cordoba  Exploration  C*a.,  Ltd. 

SVCESION  CERVERO.  CHILE. 

At  Cabildo  La  Ligua,  Chile.  Operates  the  Cabildomine,  opened  in  1880, 
producing  equivalent ly  800  tons  refined  copper  yearly,  shipped  as  matte. 
Also  owns  the  following  old  mines  at  Nipa  and  Coligue :  Montoya,  opened  1855^ 
develop<>d  by  90O'  tunnel;  Castillo,  opt-ned  by  400'  shaft;  Quisco,  opened  by 
^^f  shiift,  and  Cuevas,  opened  by  12t)'  shaft. 
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CETIMI  MIIIE,  ITALY. 

Near  Fisii,  in  the  \'olterruno  dbirict  uf  lUily.     ThiiS  is  a  new  mim',  with  | 
occurrence  lind  naiurE;  of  on;  similar  to  the  ^lonU'catmi,  mid  is  n  small  pft>^j 
durpr  of   copper. 
CHAMPION  COPPER  CO.  MICHIGAN, 

Office:  27  State  St.,  IitM*ton,  Mums.  Mine  ofik^e :  Painesdale,  Hough-. 
ton^  Co.,  Mich.  Already  a  large  producer  and  destined  (o  become  one  of  the 
world's  greatest  niiiK  s^.  Organized  imder  Mirliigan  laws,  I\*ceml>er,  lSf)9, 
with  capitaJiKation  |2,5«T0/MX^  in  IW/KX)  slian*s<,  i>ar  $25.  Eiit in*  stork  ls»U6 
owned  jointly  by  ('c>p|)er  Range  Cons-  Co.  and  St.  Mar^'*8  Mineral  Land  Co. 
Wm.  A.  Paine,  president;  Fn*deric  8tanwt>iKl,  st^eretary^  and  treasurer;  W. 
A.  Paine,  S.  L.  Sinit  h^  C.  H.  Paine,  A.  G.  8tanwT>od,  J.  Maleolm  Forties, 
G^o.  P.  Gardner  and  Richard  Olney,  directors.  Dp.  Lucius  L.  Hubbanl. 
general  manager;  F.  W.  O'Neil,  niining;  eng^imfcr;  John  Broan,  mining  cap- 
tain; John  Mjiekay,  niill  superintendent. 

Offiriid  fl\vorn  n4urn8  to  the  stat*  of  Mielugan,  as  of  date  Jan.  1,  1902, 
disclose  the  following  figures: 

Amount  ciish  paid  in  on  capital  stock .$    S75,(K)0 ,00 

Amount  paid  in  by  con\  eyance  of  property  to  compam         .    1 ,025.000 .00 

Ent ire  anunint  invested  in  real  estate ,  .  1 ,025,250  .  00 

Amount  of  personal  estate.  _ , , 492,983 ,  43 

Amount  of  unst^cun^d  or  floating  debt .  .   . 70,850 ,38 

Amount  due  the  coqwratlon 1 6,827 .  60 

Mineral  lands  consist  of  the  south  half  of  Section  30,  we^t  half,  north  half 
of  northeast  qviart^*r  and  southeast  quarter  of  northeast  quarter  of  Section  31, 
Town  54  North,  Range  34  Wc^t ;  southeast  quarter  of  Section  25  and  east  half 
of  Section  36,  Town  54  North,  Range  35  West,  making  a  compact  t  ract  of  1.240 
acres,  practically  all  of  whieh  is  r»ti  the  mineral  belL  Neighbors  of  the  Cham- 
pion are  t.'oppcr  Range  and  Trimountain  on  the  north;  lands  of  St.  Mary's 
company  and  Hussey,  Howe  *S:  to,  on  the  east;  Huasey-Howe  lands  and  the 
Globe  property  on  the  south,  ajid  the  Copper  Range  tract  on  tl»e  west. 

Development  was  begun  In  the  spring  of  1899,  under  direction  of  Dr. 
Hubbard,  who  resigned  the  position  of  state  geologist  to  take  charge  of  this 
property,  ojid  his  work  \%as  crowned  by  immediate  suecess.  Three  parallel 
amygdaloids  were  uncovered  by  triMiching  across  the  fonuation  at  right  angles, 
and  one  of  these,  identified  as  the  Baltic  lode,  showed  phenomenal  copper  vtl- 
ues.  Ten  test-pita  were  mmk  at  interxals  on  this  lode  and  all  were  bottomed 
in  the  same  rich  rock.  The  two  parallel  amygdaloids  show  copper  in  sufficient 
quantity  to  npnder  tlxeir  exploration  advisable  at  some  future  time.  A  fourth 
amygdaloid,  alxiut  15'  ^ide,  was  disco vencd  east,  of  the  Baltic  lode  in  1901; 
this  carries  hea\y  copp^-r  to  a  promising  extent,  but  is  not  being  developed. 
In  addition  to  the  four  cupriferous  amygdaloids  already  found  on  the  Cham- 
pion lands,  there  is  a  fissure  vein  of  arsenical  o!\%  apparently  algodooite,  near 
••C**  shafl.  The  width  of  this  wn  at  surfjwe  w  slight,  and  mmeral  contents 
imriable,  but  on  the  second  lew^  the  fif^irc  b  2*  wide  and  well  m'merali«ed. 

Th«*  Baltic  lode  dips  at  70^  at  the  Champion,  but  has  about  the  same  strike 
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as  at  the  TrimountAin,  rather  than  the  cxaggeratf'd  easti^rly  trend  noted  at 
the  Bcdtic  tnine.  Tht-  lode  nins  13'  to  45'  in  vvidtii  at  varioiia  points  where 
opeoed  in  the  Champion,  averaging  atiout  2*5^  and  carrier  more  epidote  than 
at  the  Trimoiintain  and  Baltic.  The  surface  is  ven,"  hilly ^  notwithatanding 
which  the  overburden  is?  le«8  than  to  the  northward  and  southward-  The 
stretches  of  lean  ground  in  the  mine,  so  far  as  opened,  are  unuaually  few.  The 
lode  carriea  heavy  coppt:r  in  profusion,  iiioetly  in  barrel  size,  but  running  up  to 
mniinm  of  10  ton2»  weight.  The  Champion  has  nearly  O^tHXt'  on  the  striice  of 
tins  lode,  and  can  go  down  nearly  three  rnitea  on  it^  own  landn,  if  such  depth 
can  be  attained  \nthout  roasting  tlie  minen*.  The  mine  had  about  five  rndes 
of  unckiiground  openings  at  tlie  cloee  of  1902,  or  double  the  openings  of  one 
year  before. 

There  are  four  shafts,  numbered  from  north  to  south,  with  room  for 
four  more  shafts.  "  B"  shaft,  the  northernmost,  is  1.835'  south  of  the  Tri- 
moUBtain  line,  with  collar  G35'  abovr  mean  water  datum  of  Lake  Superior, 
and  was  771'  deep  Nov.  1,  lfK)2.  **C*'  shaft  Is  1,050'  south  of  "  B/'  61ft' 
above  the  lake  and  72»'  deep.  **  D^'  shaft  ir<  1,300'  next  south,  621'  above 
ihe  lake  and  818''  deep,  "  E  "  shaft  ia  1,:M)'  next  8outh,  3,900'  north  of  the 
boandary  line  with  the  Globe  tract,  and  was  085'  dw^p  Nov.  1,  1902.  All 
four  shafts  are  connected  oa  the  second  ami  third  levels,  while  *'  D  "  and  "E  " 
are  connected  on  the  fourth  and  fifth  lev-fLs,  and  drifting  is  in  progress  for 
tiumerous  other  connections.  The  lode  hm  so  little  poor  ground  that  in  all 
Kikelihood  every  level  will  be  driwn  from  end  to  end  of  the  mine,  giving  the 
the  longest  levels  ever  opened  in  any  Lake  Superior  property^  if  not  in  the 
world.  The  only  poor  showing  niade  in  the  njine  ia  at  *' E  "  shaft,  where 
the  gpround  is  disturljed  and  carries  little  copper  on  the  si'cond  and  third 
levels,  but  becomes  quite  regular  and  well  ininerabzed  on  and  below  the 
fourth  level.  At  the  close  of  1902,  *'  K) ''  shuft  Is  showing  the  best  ground  in 
the  mine,  and  has  some  stopejj  that  are  phenomenal  f«r  width  and  richneaa. 
These  probably  carr>*  m  much  copper  per  running  foot  as  the  best  stopes  of  the 
Calumet  A  Hecla. 

TIm*  shafta  are  supplied  with  combination  shaft-roc khouaes  40x50', 
each  fitted  with  steam  hammer  for  mass  and  barrel  copper,  3  crushers,  eD- 
pnes  and  storage  bins,  the  buildings  and  equipments  being  exactly  similar  at 
all  four  shafts.     Each  shaft  haa  a  hoist  good  for  1,500'  depth. 

The  new  machine  shop,  smithy,  boiler  houst^  mid  compressor  building 
are  of  steel,  and  are  nearing  completion  at  the  clow  of  1902,  The  shops 
will  be  supplied  with  the  best  possible  equipment  of  tools,  machiner>*  and 
laboT-aa^ifig  de\ices.  The  boiler  house  will  ha\'e  3  Cif*ar>'  boilers,  and  is  to 
be  doubled  in  sine  eventually.  The  principal  mine  buildings  are  located  in  the 
ravine  across  from  t  he  point  where  **  F  "  shaft  was  started,  but  abandoned 
because  of  the  treacherous  overburden,  aliout  a  quarter  mile  south  of 
"E**  shaft.  The  ravine  haa  been  damnned  and  impounds  12,O0O,0<X>  gallons 
of  water  for  the  boilers  and  fire  protection  for  mine  buildings  and  townsite. 
The  dam  is  built  up  from  excavations  to  hardpan,  and  is  30'  from  base  to 
crot,  with  a  cemi-nt  core  5'  at  iKittom  and  2*  at  top,  reinfon*ed  by  rock.     Near 


392 


THE  aOFPEU  UANDBOOK. 


"B"  shaft  th*»re  is  a  40-flrill  Inp:ersrill-Sorg**ant  c roes-compound  two-sUgt 
air  comprt»ss<>r  with  vertU'til  rtM-pivTr  inlrrctioler,  installed  in  190L  Netf 
the  site  (»f  "  F  **  shaft  a  new  steel  compressor  hotm«>  is  tjeing  built.  This  iriil 
have  a  XoRil>org  roinpressor  of  KXJ-drill  cupm-ity,  to  be  inst^edted  in  1903. 
This  machine  b  desijt^ed  on  new  lines  and  is  expeoti^d  to  prove  remarkubly 
efficient.  The  electric  plant,  now  at  "  B"  shaft,  will  go  into  the  new  com- 
pressor building  and  will  lie  enlarged.  The  installatioti  of  cdectric 
underground  \s  being  given  conHidenition.  The  Champion  ia  peci 
adapted  to  this  funn  t»f  tractiuii.  because  of  its  regularity  in  undei 
openings  and  the  wonderful  length  of  its  levels.  Such  a  plant  should  be 
installed^  by  all  means,  at  an  early  date.  Then>  is  also  a  fine  coal  trestle  at 
"F'^  shaft.  This  has  railroad  tnu^ks  on  trestles,  with  a  tunnel  below 
each,  coal  fjilling  through  luiiches  into  cars  in  the  tunnels  leading  to  the  boiief 
house.  The  entire  plant  at  *'F'*  sliaft  b  exceptionally  well  designedi 
advantage  having  been  taken  of  the*  topography  to  lay  out  all  improvementi' 
in  a  way  to  niu'e  unneeessar\'  J  ah  or. 

The  tovMisite  at  the  mine,  owned  by  the  company,  is  called  Painesdale. i 
Many  noble  maples  were  i^panKl  when  the  site  was  cleared  and  the  town  ifli 
unusually  atirat the  for  a  mining  location.  There  are  about  100  di%*ellinpri 
also  a  hotel,  B«»V(*ra!  business  struct iin^  and  a  gocnl  schoolhouse.  The  iSarall| 
Sargeant  Paine  memnrial  librar\*  is  a  handsome  ston«*  structure,  now  beingj 
erected  at  a  cost  of  $^3*l,nWp  by  President  Wni.  A.  Paine,  as  a  tiiemonal  taj 
his  mother.  Mort?  than  <jii(?  memorial  building  has  l>een  erected  in  Newl 
England  from  the  profits  of  Lake  Superior  eopp<^r  mines,  but  it  remmned' 
for  Mr,  Paine  to  graeiouslv  blend  the  loving  n^membranee  of  a  mother  with 
a  benefai'tion  to  the  w<^rking  people  wht^se  labor  has  added  to  his  wealth. 

The  Painesdide  branch  of  the  ('opp<»r  Range  railroad  has  its  termiuui 
at  the  Champion  and  gis'es  pas8<Migf*r  and  freight  service,  as  well  as  trana^i 
porting  C^hampion  rock  from  the  mine  to  the  mill. 

The  mil!  is  at  Freda,  on  the  Lake  Superior  shorts,  about  two  miles  west 
of  the  Atlantic  mill  at  Hedridge.  Excavation  wjis  begun  in  the  spring  of  1901, 
and  the  mill  dnHild  \n^  in  enmmission  in  Januan,',  190,\  the  usual  delays  hav* 
ing  been  experienced  in  ri'ceiving  machinery.  I'nder  each  head  is  »  15'  con- 
erete  foundation.  Therf  are  cenjent  floors  in  the  wa«hrooms,  these  l>eing 
cleanly  and  practically  iiitlestnictlliie.  The  mill  was  huili  by  the  Wisconsin 
Bridge  <fe  Iron  Co.  and  equii>iK*d  l)y  the  Nordlwrg  company.  The  steel  mill 
building  is  178x215',  with  room  fcir  four  heads»  of  which  three*  will  be  set  ia 
place  at  the  start.  Si3£tet!n  Overstrom  concentration?  have  been  installed 
and  24  more  will  be  added.  The*  jigs  are  of  the  new  Hodge  type»  with  grad^ 
uated  adjustable  speeds^  ha\^ng  plungers  to  work  simultaneously,  or  altei^, 
iiately  in  pairs. 

The  heating  system  of  the  mill  was  designed  by  Jesse  Coogan,  and  ulil-* 
izes  hot  water  from  the  economizers,  piped  at  31  lO**  to  35tJ^  Fahrenheit  to  ft 
steel-clad  chamljer,  whence  the  hcat**d  air  is  drawn  into  ducts  by  a  blowed 
and  distributed  through  the  mills.  The  water  b  pumped  back  to  the  econo^ 
mizers  and  thence  fed  tt>  i  lir-  bnilers.     The  steel  boiler  house  has  fivt*  25CMi.  jjb 
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^xringfield  boflen  of  Scotch  type,  with  rcx>ni  for  five  more.  There  is  a  Green 
fuel  eeooomiier  and  the  grates  are  fed  by  a  Detroit  automatic  stoker.  Forced 
dnu^ht  18  furnished  by  a  Sturtevant  blower,  and  ashes  are  washed  into  tho 
lake  throu^  a  launder  by  jets  of  water.  All  coal  fed  to  the  stokers  is  rc- 
dooed  to  unifonn  sue  by  a  grinder.  Exhaust  steam  passes  through  dr>' 
eoodensen,  thenoe  to  a  hot-well  from  which  water  is  fed  into  the  boilers  at 
A  la^  temperature. 

The  steel  pumphouse  is  40x60',  with  truss  roof  and  traveling  cranf , 
hooang  a  20,000,000-gailon  triple-expansion  Nordberg  pump.  Water 
for  the  mill  and  boilers  comes  from  Lake  Superior  through  a  tunnel  1,020' 
kng,  the  shore  end  having  a  well  with  bottom  8'  lower  than  the  lake  level. 
This  if  the  longest  tunnel  ever  driven  under  Lake  Superior,  and  is  a  credit 
to  F.  W.  CNeil,  who  designed  it,  and  to  Capt.  W.  Z.  Karkeet,  who  drove 
it.  There  is  a  fire  pump  at  the  mill,  and  five  hydrants  in  the  townsite,  which 
hiB  about  15  dwellings.  There  are  also  carpenter,  machine  and  blacksmith 
ibopa,  warehouses,  etc. 

The  Champion  began  production  Jan.  10,  1902,  with  one  leased  stamp 
at  the  Atlantic  mill.    The  first  6  weeks'  run  gave  48}^  lbs.  mineral  per  ton, 
eqoal  to  36  lbs.  refined  copper.     A  second  leased  head  was  started  on  Cham- 
pioD  rock  at  the  Baltic  mill  in  August,  1902.     In  December,  1902,  the  mine 
was  furnishing  about  700  tons  of  rock  daily,  from  development  work  alone. 
Tlie  magnificent  stopes  to  be  seen  in  every  shaft  render  it  certain  that  the 
Champion  can  feed  four  stamps  with  ease,  and  the  capacity  of  the  mill  will 
have  to  be  increased  within  a  year  or  two.     A  safe  estimate,  because  a  con- 
ttrvative  one,  would  be  that  the  mine  will  return  30  to  35  lbs.  of  copper  per 
ton,  with  comparatively  little  selection.     Beginning  early  in  1903  the  Cham- 
pion should  produce  at  the  rate  of  500  tons  of  mineral  monthly,  and  increase 
this  amount  lai^ly  before  the  year  is  ended.     It  is  a  question  of  a  little 
time  only  when  the  Champion  will  be  crowding  Tamarack  and  Quincy  for 
second  place  among  Lake  Superior  copper  producers,  and  eventually  it  should 
turn  out  copper  at  a  rate  nearly  or  quite  equal  to  the  Tamarack  and  Quincy 
combined.     This  will  take  time,  but  the  C*hampion  has  tlfe  copper,  and  it 
has  a  management  that  is  aggressive,  fearless  and  successful.     The  Cham- 
pion is  a  bigger  and  better  mine  than  is  realized  by  any  but  the  few  most 
conversant  with  its  characteristics,  development  and  possibilities. 
CHAMPIOlf  GOLD  &  COPPER  MINIlfG  CO. 

Office:  California  Blk.,  Tacoma,  Wash.    No  returns  secured. 

CHAMPLAIH  MmiHG  CO.  IDAHO. 

Supposed  to  have  claims  in  the  vicinity  of  Doniphan,  Blaine  Co.,  Idaho. 

MIHA  LA  CHAPARRITA.  SPAIN. 

At  Nerva,  Huelva,  Spain.     A  group  of  11  old  mine  openings,  area  106 

hectares.    A  little  copper  is  produced  by  cementation  from  the  mine  waters. 

CHARLOTTE  &  CONSTANCE  IHNES.  NEW  CALEDONIA. 

Near  Bonde,  New  Caledonia.     These  properties  show  large  outcrops  and 

have  been  described  by  the  French  authorities  as  mountains  of  oie  but  it  can- 
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not  be  learat^  that  any  sprious  attempts  at  drATlopmcnta  have  ever  been 

made. 

CHARTER  OAK  COPPER  MINES,  LTD*  WYOMUfG, 

Office  and  mines:  tjaratoga,  I'arlitm  Co.,  Wyo.  Idle.  Organized  1898, 
under  laws  of  England,  vdih  eapitalizalion  £40/MJ0  slmrcs  £1  par.  H.  Seton 
K&rr^  preaident;  S.  Loten  WiUcox,  treasurer;  J.  B.  Hassett,  local  manager. 
Lands,  i  patented  claims,  area  84  acres^  also  5  acre  millsite,  in  Upper  Flattie 
district  of  Carbon  f/o,,  showing  2  fissure  veins,  B\*erage  \^'idth  12^,  carrying 
oxide  and  sulphide  ones  assaying  4.5%  copper,  f4  gold  and  2  oz.  silv-er  per  too. 
Main  shaft,  488',  with  750'  underground  openings.  Steam  power  equip- 
ment. Manager  states  that  former  developnient  was  misdirected  and  shaft 
was  sunk  at  right  angles  to  vein.  Company  hopes  to  iBBUme  dex'elapment 
along  saner  lines  at  an  early  date. 
CHASE  CREEK  COPPER  CO*  ARIZONA* 

Mine  office:  Cliflon,  Graham  Co.^  Ariz.  Capitalization,  15,000,000, 
Clarence  K.  McComiek,  8alt  Lake  Cit>%  premdent.  Lands,  44  claims,  many 
of  which  adjoin  developed  iiiines  in  the  Clifton  district,  I*ropcrty  poeaesses 
great  speculative  value  and  company  is  understood  to  have  strong  financial 
backing. 
CHAVEZ   MUTE.  NEW  MEXICO* 

Near  Riley*  Socorro  Co,,  N,  M. ;  no  re tyms  secured. 
CHELAN  COPPER  CO.  WASHOTOTON* 

Owns  the  Texas  Jack  copper  claim,  in  Upper  Horseshoe  Basin,  \VaA*hing- 
ton.     Vein  in  30'  between  walls  in  places,  with  pay  streak  of  about  20',  carr>'- 
ing  copper  and  silver  values. 
CHENIUS  FALLS  COPPER  MINING  CO,  WASHmGTON* 

Incorporated  July,  19(J2,  with  cnpiialization  $1,000,000  by  F.  C.  Robin- 
aon,  et  al,  of  Spokane,  Wai*h,     Haa  2  claims,  on  the  Chenius  river,  about  7 
miles  from  Fairfax,  Pierce  f*o.,  Wash, 
CHLAPAS  MINING  CO.,  LTD.  MEXICO. 

Offices:  35,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Mine  office :  Chiapas, 
via  Teapa,  Tabasco,  Mexico.*  Employs  about  300  men.  Capital, 
nominal,  £252,500.  C.  G,  Hall,  chairman;  G.  A,  V.  Narraway,  secreiafy; 
H,  F.  Collins,  general  manager.  LandH,  about  30  acre«,  carrying  gold,  silver 
and  copper.  Opened  by  2tM}'  shaft  and  l,56<l'  ttnmel.  Water  power;  30» 
Btamp  mill;  100-ton  concentrator;  75-ton  snu^lter.  Ores  treated  in  1899 
averaged  3%  to  4%  copper,  with  large  gold  and  sliver  values;  concentrated 
ores  gave  40%  copper.  0.02%  gold  and  0.02%  silver  per  ton. 
CHICAGO  NICKEL  CO.  ONTARIO. 

Own.s  prospects  in  Drury  Twp,,  Alguma  di^strict,  near  Worthington,  Ont,, 
flbowing  copper-nickel 'iron  ores.     No  returns  securc^d. 
CHICAGO-ALGOMA  NICKEL  CO.  ONTARIO. 

A  property  near  Sudbur>',  Algnnia,  Ontario,  opened  l»y  Hhalls  and  cjirr>'- 
ing  copper  and  nickel  ones.  I/ctters  addressed  to  company  at  Sudbury 
returned   unclaimed,  October,   1002. 
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CHICAGO  &  KOOTENAY  MIIfllfG  CO.  BRITISH  COLITMBIA, 

At  Hall,  YiUe  &  Caribwj  district,  B.  C.      C.  T.  Sleeper,  superintendent. 
Or^ptt  carry  copper  and  gold;  mine  opened  by  shaft;  steam  power;  12  men 
employed. 
CHICAGO  VENTURE  BtHTIKG  CO.  WYOMIIfG. 

Office  and  mine:  Enrjimpment,  Carbon  Co.,  Wyo,  Employs  amaW 
fO(roe.  Organized  1901 ,  under  lawp  of  Wyomingt  with  capitaliafttion  $1  ,(MX),0O0, 
sliaivs  $1  par,  non-assessable.  IL  H.- Young,  pref^idi^nt  and  general  man* 
•^r;  R.  Z.  MeCoy,  seci^iary  and  freasurer.  Lands,  (>  claims,  area  115 
aenra,  said  to  have  2  contact  veins;  2  tunnels,  longest  120\  Will  continue 
drrclopment  work  in  1903. 
CHICAGO  &  YELLOW  METALS  MIITE.  WASHIKGTOH. 

Has  copper-gold  prospects,  about  20  claims,  on  the  extenaion  of  the 
Norway -Sweden -Denmark  belt,  in  the  valley  of  the  North  Toutle  river,  Wash- 
ington, 
J.  K-  CHILD  &  CO.  '  BOLIVU. 

Operatona  of   native  copper  mines  in  the  conglomerate  strata  at  Coro 
toro,  La  Pa«,  Bolivia,     Acc*c>rd»ng  to  Aini»riran  tonijiil  at  La  Paz,  are  now 
producing  at  tlie  rate  of  about  600  tons  of  barillas  de  cobre  carr>'iug  80% 
^j\e  metaJ,  yearly. 
SQCIEDAD  CHILENA  DE  FUmDICIONES.  CHILE. 

Operates  the  Tongoy  mine,  deprirtnient  of  Ovidle,  Chile,  opened  in  IStiO, 
and  producing  about  700  tons  yearly,  as  bars;  al»cj  tlie  Guayacan  mine,  opened 
in  1856,  making  about  8.000  tonj*  annually  in  bars  and  tngota. 
SOCIEDAD  UNION  MINERA  CHILENA.  CHH-E. 

A  Chilean  company,  operating  the  Condesa  and  Union  mines,  at  Cobija, 
Toeapella,   Antofagasta,  C*hilp. 
CHILLAGOE  COPPER  PROPRIETARY,  LTD.  AUSTRALIA. 

OfEcea:  22,  Austin  Friars,  London,  E.  C,  Eng.     Company  moribund  and 
to  be  diasolved. 
CHILLAGOE  RAILWAY  &  MIKES,  LTD.  AUSTRALIA. 

Offices:  Fin«bur>'  House,  London,  E»  C\,  Eng.  J.  S.  Reid,  chainnan; 
F.  Back,  managing  director;  General  Sir  H.  W,  Norman,  trustee  for  debenture 
holders;  E.  A.  Weinlxirg,  general  manager;  G.  Smith,  mine  manager;  E.  Hab- 
ben,  secretary  at  London;  C.  L.  Hewitt,  secretarj^  at  Melbourne;  R.  D.  Frew, 
agent  at  Brisbane;  R.  N.  Kirk,  agent  at  Sydney,  N.  8.  W.  Mine  office: 
Chillagoe,  Queensland.  Capital,  nominal,  £1,(K)0,000,  Property  is  railway 
and  mineral  concessions  granted  by  the  Queensland  go%'emment.  Railroad 
is  102  miles,  from  Mareeba  to  Chill agcje,  Queensland.  Mineral  concessions, 
2,000  acres  on  60-year  lease  from  1898,  at  annual  rental  of  £2,000,  without 
labor  conditions,  also  1,200  acres  under  ordinary'  mineral  leases.  Work 
has  been  performed  on  17  leases.  Work  of  initial  management  ivas  not 
satisfactory.  Smelter  plant  includes  6  furnaces;  8,129  tons  ore  treated  in 
1901  gave  367  tons  copper,  15,721  oz.  sih'er  and  72  oz.  gold.  Mines  and 
■melters  closed  down  at  end  of  1901,  pending  rearrangement  of  plans  and 
fiDances;    supposed  to  be  in  operation  at  close  of  1902. 
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CHIPPEWA  COPPER  MlNIlfG  CO.  WISCONSm. 

OtfTLc:  8U1  Winthrop  Bldg,,  Boston,  Mass.  Mining  property,  nent^ 
West  Superior,  Douglns  to..  Wis.  Company  is  in  finaneia]  straits  and  propertjffl 
to  be  sold  for  del  its  of  about  $13,0(KJ,  unle^  reorganiisation  can  be  eflfect^d,  i 
CHITNA  EXPLORATION  CO.  ALASKA. 

Oflicf*:   probably   Portland,  On*.     Own^  the   Nickolai  (^roup  of  copper 
pro8p<^rtKon  rlie  hejid waters  of  the  C'hitna  river,  Copper  River  district,  Alaska, 
about    140  miles  inland  froiii  Valde,s.     Has  shallow  shaft,  showini;  nati 
copper  and  sulphide  ores.     Property  will  be  rendered  accessible  by  tbe  coi 
St  ruction  of  the  Alaska  Centra]  railroad. 
CHOIX  CONSOLIDATED  MIIIING  CO.  MEXICO. 

Mine  offiee:  Choix,  Siiialoa,  Mrxieo,     Property  sho\»'8  oxidized  one  speci- 
mens running  above  80%  i^oppcT,  and  sulphide  ores  ^V'lng  20%  to  25% 
copper,  considerable  silver,  and  about  $15  gold  per  ton. 
CHOTA  NAGPim  MINES.  DIDIA 

At  Chota  Nagpur,  Benj^al,  Itidia.     Were  worked  in  very*  ancient  days. 
Ore  occurs  as  chalcopyrite,  disseminated  in  schistose  rocks^     A  local  com- 
pany has  recently  done  a  little  development  work  on  the  property. 
CHTASTIE  MINE,  BULGARU. 

Held  underlease  from  *he  principality  by  MM.  Stojanoff,  Varbanoff 
&  Co.,  of  Ple\Tia,  Bulgajia.  Lands,  250  liec tares,  are  at  Belogradchik, 
Vidin,  Bulgana.  Employs  20  men.  Has  2  fissures  veins,  a\'eraging  2}^' 
wide  and  600'  long,  carr>'ing  chalcopyritc  assaying  18%  copfter,  2  dwts. 
gold,  8  o2.  siher  per  ton.  Has  3  shafts*,  deepest  260'  and  16  short  tunnels, 
aggregate  lenglli  706'.  About  5.CKM)  tons  of  ore  in  sight.  Property  is  22  miles 
from  Akrhar,  on  the  DaIlulx^  Management  will  deepini  shaft  350'^  extend 
tunnels  1,5(XI',  install  steam  plant  and  begin  production  in  1903. 
CIENGtnXO  COPPER  CO.  MEXICO. 

Dr,  J,  M-  Ford,  Phtcnix,  Ari^.,  treasurer.  Property  is  in  the  Sierra 
Madre  Mountains,  about  25  miles  from  Sahuaripa,  Sonora,  Mcx.  Countr)^ 
is  wild  and  ver>'  slightly  develo|>i?d,  and  cfimpany  ha.s  l>een  interrupted  in 
development  by  the  relwllion  of  the  Yaqui  Indians.  No  direct  returns  se- 
cured from  the  property,  but  it  is  said  to  be  of  ga'at  proniiae,  and  people  be- 
hind tho  eompanv  ari^  men  of  good  standing. 
CIRCUMSTANCE  GOLD  a,  COPPER  MINING  CO.  ARIZONA 

At   Huron,  Yavapai  Co.,  Ariz.     J.   W.   Nelson,  auperintendent.     Was 
pTO6|)ecting  with  small  force  of  last  accounts. 
CLAIRE  COPPER  CO.  IDAHO. 

At  Montpelier,  Idaho,     Chas  Huff,  snpenntendent.     Company  b  plan- 
ning erection  of  smelter. 
CLAmMONT  MINE.  MONTANA 

At  Stcvensville,  Ravalli  Co.^  Mont.     Amos  Buck  Sl  Co.,  owners.     Was 
prospecting  with  small  force,  at  last  accounts^ 
CLARA  COPPER  CO*  UTAH. 

Location  of  company  *s  property  and  office  not  learned. 
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CLARA  ST.  DORA.  COPPER  MINING  CO.  AUSTRALIA. 

Offices:  142,  Palmenston  Bldgs.,  Jjondon,  K.  C,  Eng.  No  particulars 
obtained. 

CLARK  MINE.  MICHIGAN. 

Address:  care  of  Edouard  A.  T.  Estivant,  owner,  Paris,  France.  Located 
south  of  Copper  Harbor,  Keweenaw  Co.,  Mich.  Area,  about  1,900  acres. 
Opened  1858;  made  93  tons,  1,915  pounds  copper.  Idle  for  many  years. 
CLAYTON  MINING  &  SMELTING  CO.  IDAHO. 

Near  Clayton,   Custer  Co.,   Idaho.     Laureiice   Green,  superintendent. 
Has  silver-lead-eopper  ores,  opened  by  timnels  and  equipped  with  water 
and  steam  power.     Has  a  50-ton  smelter  and  employs  about  100  men. 
aEAR  CREEK  MINING  &  REDUCTION  CO.  COLORADO. 

At  Russell  Gulch,  Gilpin  Co.,  Colo.     F.  R.  Carpenter,  manager.     Has 
gold-silver-copper  ores;  steam  and  electric  power;  employs  about  50  men. 
Company  has  a  pyritic  smelter,  recently  enlarged,  at  Golden,  Colo. 
.    aSOPATRA  COPPER  CO.  ARIZONA. 

Office  and  mine:  Jerome,  Yavapai  Co.,  Ariz.  Organized  1902,  under  laws 
of  Arizona,  with  capitalization  $4,000,000,  shares  $1  par,  non-assessable, 
all  paid  in  by  transfer  of  property.  G.  W.  Hull,  president  and  general  man- 
ager; H.  E.  Wilcox,  secretary.  Mining  lands,  13  claims,  11  patented,  area 
about  180  acres,  in  the  Verde  district  of  Yavapai  Co.  Claims  show  8  fissure 
and  gash  veins,  of  which  several  are  being  developed,  these  running  1'  to  5' 
in  width  and  assaying  1%  to  60%  copper,  1  to  500  oz.  gold  and  1  to  500  oz. 
silver  per  ton.  Ores  are  oxides,  carbonates  and  sulphides.  Has  several 
shafts,  deepest  75',  and  2  tunnels,  of  300'  and  1,250'.  Steam  power  and  air 
compressor.  Company  will  continue  driving  tunnels  and  opening  drifts  in 
1903. 

CLEVELAND-ARIZONA  COPPER  CO.  ARIZONA. 

Supposed  to  have  claims  near  Ajo  Basin,  Arizona;  no  particulars  secured. 
CUFF  MINE.  MICHIGAN. 

Located  in  Keweenaw  county,  a  few  miles  north  of  Calumet,  Mich. 
Was  the  first  dividend-payer  among  Lake  Superior  mines,  and  a  large  pro- 
ducer in  early  days.  Opened  on  a  fissure  vein,  supposed  to  be  worked  out ; 
idle  since  1878. 

CLIFTON  CONSOLIDATED  COPPER  IHNES  OF  ARIZONA. 

ARIZONA,  LTD. 

OflSces:  47,  Old  Broad  St.,  London,  E.  C,  Eng.,  and  40  Wall  St.,  New 
York.  Mine  office:  Clifton,  Graham  Co.,  Ariz.  Employs  60  men.  Cap- 
ital, nominal,  £500,000,  shares  £1  par;  also  has  local  company  with  capi- 
talization $500,000,  shares  $25  par.  J.  H.  Mace,  chairman;  R.  Larchin, 
secretary;  J.  H.  Mace,  Maurice  Fontaine,  Comte  Albert  de  Sories,  F.  L. 
Drunmiel  and  Jules  Fribourg,  directors  of  English  company ;  L.  A.  Dunham, 
president  of  local  company  and  general  manager  of  property.  Lands,  60 
claims,  in  process  of  patenting,  area  about  1,000  acres,  in  the  Greenlee  dis- 
trict of  Graham  Co.,  showing  a  number  of  fissure  veins;  ores,  principally  sul- 
phide with  some  oxides  and  carbonates,  all  carrying  a  little  gold  and  silver. 
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Property  adjoins  the  Arizona  and  Detroit  mines.  Has  7  shafts,  of  W,  7&, 
100',  105',  1 10',  220',  and  315' ;  also  a  number  of  tunnels,  of  which  the  longest 
are  220',  450^,  700',  800',  1,000'  and  1,700'.  Equipped  with  steam,  gasoline 
and  electric  power.  Has  electric  and  diamond  drills.  For  1903  will  push 
developments,  including  driving  of  7,700'  tunnel  for  drainage  and  develc^ 
ment,  which,  when  completed,  will  be  equipped  with  double  track  and 
electric  locomotives.  Company  contemplates  building  a  smelter  in  1903. 
Holdings  of  company  are  valuable  and  a  large  amount  of  ore  of  good  grade 
has  been  developed. 
CLIFTON  COPPER  CO.  WBW  HEXICO. 

Office:  Deming,  N.  M.  Mine  office:  Santa  Rita,  Grant  Co.,  N.  M.  Ot^ 
ganized  1900,  with  capitalization  $500,000,  shares  $5  par.  J.  L.  Bumslde, 
president ;  F.  F.  Rogers,  secretary ;  M.  Z.  Elliott,  superintendent.  Lands, 
in  Central  district  of  Grant  Co.  Has  5  shafts,  deepest  235',  showing  oxide, 
carbonate,  and  sulphide  ores  and  native  copper.  Company  claims  ore  body 
is  40'  to  50'  wide  and  half-mile  lon^.  Has  steam  hobts,  100-ton  concentrator 
with  2  Huntington  mills,  2  Wilfley  tables  and  2  Standard  concentntton. 
Property  idle  at  last  accounts. 
CLIFTON  COPPER  MINING  CO. 

Promoted,  1898,  by  Julius  Leszynsky,  of  New  York.    Financial  opera- 
tions not  of  a  sort  to  appeal  to  conservative  investors.     Present  addreas  oi 
company  not  found;  location  of  mineral  lands,  if  any,  uncertain. 
CLIFTON  COPPER  BELT  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.     Frank  L.  Wilson,  general  manager.     Has 
8  claims  in  the  Clifton  district  of  Utah,  showing  2  veins  giving  good  assay 
values  in  gold,  silver  and  lead. 
CLIFTON  TINTO  COPPER  MINES,  LTD.  ARIZONA. 

Offices:  20-21,  Lawrence  Lane,  London,  E.  C,  Eng.  Company  dormant. 
CLIMAX  MINING  CO.  'WASHraGTON. 

Near  Baring,  King  Co.,  Wash.     Frank  P.  Smith,  superintendent.     Has 
8  claims  with  200'  tunnel  and  surface  trenchings,  showing  argentiferous  and 
auriferous  bomite  and  chalcopyritc,  of  good  assay  values. 
COAHUILA  MINING  &  SMELTING  CO.  MEXICO. 

Office :  Apartado  72,  Monterey,  Mex.  Mine  office :  Viesca,  Coahuila,  Mex; 
G.  F.  Meehan,  president;  Burt  H.  WTiiteley,  vice-president;  R.  E.  L.  Meehan, 
secretary  and  general  manager;  F.  W.  Draper,  superintendent.  Operates  the 
Santa  Maria,  Sultana  and  other  mines,  producing  copper,  gold,  mlver  and  lead. 
Deepest  shaft  700';  tunnel  1,000'.  Has  steam  and  electric  power  and 
250-ton  smelter.  Employs  about  500  men.  Is  conducted  as  a  close  corpora- 
tion, but  is  an  extremely  profitable  property  and  returns  large  dividends. 
COAST  LINE  COPPER  CO.  MEXICO. 

Property  at  La  Calera,  Altar  district,  Sonora,  Mexico.     John  Henderson, 
general  manager.     Organized  1902,  to  take  over  holdings  of  the  Porvenir 
de  Sonora  company. 
COBAR  CHESNEY  COPPER  &  GOLD  MINING  CO.  AUSTRALIA. 

At  Cobar,  Robinson  Co.,  N.  S.  W.    Area  200  acres.    Opened  originally 
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jpiU  mine,  there  being   no  copper   in   the  outcrop.     TaHxinate  etaiiui 

at  depth  of   15i)'   and  chalcopyrit^   coated  with   inrlaconite  came 

fin  lit  250',     Main  shaft  now  abotit  6(10'.       Ore  carries  3%  to  8%  copper. 

•ith  about  3  dwts.  gold  per  Ion.     Has  a  35'  ore  body,  8U0'  leng:th  of  which 

[ivenige^  3%,     Ore  smelted  by  the  Cobar  Co.     Production   for    1901    w-aa 

tons  fine   copper. 

COBRE  MINES.  CITBA. 

Office:  71  Broadway,  New  York.  Mine  office:  El  Cob  re,  Santiago  de 
Cuba.  Employs  200  men.  Organized  1902,  under  laws  of  West  Virginia, 
with  capitalization  $3,500,000;  di\idcd  into  $1,500,000  preferred  and 
12.000,000  common  stock,  shares  $UHJ  par,  non-assessabk'.  Chaa,  F.  Rand,  presi- 
dent and  treasurer;  Wm,  Ast or  C hauler,  vifc-pmsident ;  Wm.  C.  Tegethoff, 
secretary'.  Directors  are  preceding  officers,  Colgate  Hoyt^  Jae, 
C.  Colgate,  Wm.  Henry  Yale,  L.  H.  Severance  and  E.  J.  Barney.  Wm.  C. 
Bulier,  general  manager;  T.  E.  Hurley,  superintendent;  Jenuings  S.  Cox, 
Jr.,  consulting  engineer.  Lands,  all  patented,  alwut  80(1  acres,  with  200 
acres  other  lands,  including  mill  and  smelter  fiites^  In  the  municipal  district 
of  EJ  Cobre,  province  of  Santiago  de  Cuba.  El  ( V>brt;  railroad,  owned  by  this 
company,  runs  from  the  city  of  Santiago  to  the  niines.  This  property  is 
easily  the  most  important  copper  mine  of  Cuba,  and  \^  as  operated  extensively 
from  1834  until  the  plant  was  destroyed  during  the  retiellion  of  1868,  since 
i^hich  time  it  has  been  idle,  until  1902.  Production  averaged  a  value  of 
11,000,000  yearly  for  the  last  34  years  of  operation.  Pn^sent  owners  control 
all  of  the  developed  mines  in  the  distrit't,  also  the  railway,  and  the  property 
is  without  question  a  ver%^  valuable  one. 
COBRE  GRAlfDE  COPPER  CO.  MEXICO. 

Absorbed  by  the  Greene  Consolidated  Copper  company. 
LA  C0BRI2A  MINE.  MEXICO. 

At  Maiahuela,  San  Luis  Potosi,  MeJt.     Zepuno  Zalaaar,  superintendenl. 
Is  operating  a  copper  property,  opened  by  tunnel,  with  force  of  nearly  100 
men. 
COMPAIHA  COBRIZA.  MEXICO. 

Letter  sent  to  Tepe^tala,  Aguascalientes,  Mexico,  returned  unclaimed, 
COCraSE  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  Bislwe,  Coehise  Co.,  Ariz.  Capitalization,  $5,000,000, 
I  ihareB  $1  par,  non-assessable.  L.  C.  Shattuck,  president;  S,  K.  Williams, 
^B|cretar\' ;  Jos.  Muhcim,  superintendent.  Property  lies  north  of  and  ad- 
HBoining  the  Copper  Queen  and  had  a  30O'  shaft  in  porphyry,  at  last  accounts. 
r      No  returns  secunxl. 

COCHISE  MINING  &  MILLING  CO.  ARIZONA, 

k    Office :  Colorado  Springs,  Colo.     J>  M.  Hawkins,  president ;  H.  M.  Mason, 
retary  and  tn^asurer.     Organized  unde r  laws  of  .K  rizona ,  with  capital izat ion 
500,000,  shart^s  $1  par,  non-assessable.     Has  copper  claims  in  Cochise  and 
ial  count  if'*,  Arizona. 
COCONINO  COPPER  CO.  ARIZONA. 

Office:  420  Merchants  Loan  <fe  Trust  Bldg.,  Chicago^  III     Mine  office: 
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Ryan,  Coconino  Co.,  Am.     Employs  3fJ  men.     Organizod  1901,  under  laitf' 
of   New  Jersey,    with   capiUliKation   16,000,000,   shares   $10   par,     Donald; 
Grant,  president;     T,  F.  Noonati,  vice-president;    L.  P.  Boyle^  secfttaiy; 
W.  S.   McComick,   treasurer.      Directors    are     preceding    officers,     P.     L. 
Kimbedy,  H.  L.  Ryan,  and  Moisc  Drt^yfas.     E.  P,  Jennings,  general  man- 
ager.    Lands,  33  clain^,  area  600  aeres,  also  80  acres  other  lands,  shoeing 
blanket  veins  carrj^ing  carbonate  ores  estimated  to  average   10%  copper. 
Veins  are  stripped  and  worked  open-cast.    Estimated  amount  of  ore  in  sight, 
500,000  tons;    blocked  for  stoping,  100,(X>0  tons.     Smelter  at  Ryan,  7  miles 
from  mine,  receiving  ore  by  wagons.     Company  iristailod  a  100-ton  leaching 
plant  using  the  new  NeHI  processp  late  in  1902,  and  superintendent  states 
that  plant  and  proci^as  are  an  absolute  success.     The  product  is  turned  out 
as  black  copper.     Company  estimateg   output   for  1903    at  2,000^000  lbs. 
refined  copper. 

The  Neill  leaching  process,  patented,  is  based  on  the  soK'ent  acti< 
sulphurous  acid  upon  copper  oxides,  carbonates  and  silicates,  in  the  pi 
of  water  and  an  excess  of  the  acid.  The  copper  in  the  oxidized  ores  goes 
into  solution  as  a  sulphite,  which,  though  insoluble  in  water,  .is  soluble  in 
aji  excess  of  sulphyroujs  acid  solution.  When  the  excess  of  sulphurous  acid 
is  driven  out  b^^  heat  the  cuprous  sulphite  is  precipitated  as  cupro-cupric 
sulphite,  a  finely  cr^'stalliiie  dark  red  salt,  carr)nng  49.1%  coppM:>r.  The 
precipitate  is  smelted  to  blial4?r  copper,  practically  without  fluxing.  The 
sulphurous  acid  is  made  froni  roast-gase»,  and  ^^ill  di^sohe  moBe  copper  than 
sulphuric  acid,  while,  Ijeiiig  weaker,  it  docs  not  dissolve  otlier  metals  which 
foul  the  solutiim  and  absorb  sulphur. 

The  process,  as  applied  to  the  oxidized  ores  of  the  Coconino,  is  briefly » 
as  follows:  Ore  is  reduced  by  crushers  and  rolls  to  pass  through  a  2tKmesh 
screen.  The  crushed  ore  is  charged  into  a  covered  wooden  tank  containing 
wash-water  carrv'iiig  a  little  sulphurous  acid,  2  tons  of  this  watery  solution  be- 
ing used  to  I  ton  of  ore.  The  washr  il  sulphurous  acid  gas  is  forced  by  an 
air  compressor  through  the  charge  in  the  leaching  tank,  entering  near  the 
bottom.  The  process  can  ho:  completed  m  one  tank,  but  tanks  in  series  are 
preferable.  The  pulp  from  the  last  leaching  tank  is  drawn  into  another 
tank  and  forced  into  n  filter  pn^ss  under  air  pressure.  Tlie  cuprous  solution 
from  the  filter  press  is  conveyed  hy  pipes  to  steam  tanks,  and  the  pulp  re- 
maining in  the  press  is  re  washed.  The  cuprous  solution  is  heated  by  ex 
haust  steam  to  boiling  point,  thus  expelling  the  free  sulphurous  acid.  Part 
of  the  copper  is  precipitated  b>  grasity  under  heat,  the  balance  of  the  solution 
being  drawn  off  into  other  tanks  and  the  coppt'r  pnn^ipitated  theiefrom  by 
scrap  iron  or  lime.  The  process  ia  adapted  to  low-grade  oxidized  ores  cam  ing 
neither  gold  nor  silver  values.  It  is  also  applicable  to  sulphide  ores,  n>ast^ 
to  drive  off  sulphur  and  oxidized  in  the  process.  If  gold  and  silver  values 
are  carried  in  the  ore,  the^  can  be  seeuned  by  chlorination  after  leaching. 

The  Neill  process  has  several  highly  promising  features,  and  its  practical 
application  will  be  watched  with  great  interest.     The  solvent  is  the  cheapeot 
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IcDOWn  Sod  in   mtitiy  taspr  ran  In-  s^'rm>Ml  prartically   wiihuut  coat,     Tlie 
nietbcKl  of  preripUtitioti  a]^)  ^ivrs  vcn*  c*h<*ap  of«t«. 

COLDWATER  COPPER  MUf IHG  CO.  WYOMIHG. 

Office,  Enrarnpinptil ,  ( *jirl>on  Vo.^  Wyo.  K,    8.  T'nin-,  supt*rint**Jidt*tit, 
Has  rlaims  near  the  Mt.  Zirkel  Vo,     Was  developing  ar  last  aecountii, 
SOCIEDAD  COLECTIVA.  CHILE. 

lias  hegtin  tiperatiotm  at  the  Tilti)  mine,  tlepartnient  of  Santiago,  t'hile, 
COLOIUAL  COPPER  CO,  KOVA  SCOTIA, 

OflFice:  32  Bmatlway,  New  York.  Mine  ofTiee:  Advoeate,  Cimiberland 
Co.g  N.  S,  Mine  employs  225  men.  Organized  Jarman^  19,  1899,  under 
hpi.of  West  Viiirinia,  with  capitalization  $5,fX)0,000,  sharps  11  par,  non- 
iflMMbte.  J,  A,  Han  way,  president  and  gem^ml  manager;  Jas.  A.  Young, 
dee-prpFident ;  H,  D,  Han  way,  secretary  ;  A  Mimger,  treasurpr;  preeeding 
officers,  A.  W.  Godding,  W,  J,  Sneo ringer,  Vht\».  McN<*rly,  Eli^ha  Fenn, 
F.  W.  Hanright  and  J.  J.  Satterthwait,  dint^ctora;  8.  M.  Archihaid,  superin- 
teDdent.  Property,  about  2,()00  aeres,  showing  6  eontaet  \'eins,  of  which  3 
are  being  developed,  these  having  average  width  of  25'  and  earn^  ing  about 
2H%  native  copper  Has  2  vertical  and  one  incline  shaft,  latter  500'.  Ma- 
chinerv'  outfit  includes  3  Hand  air  cornpressora,  3  large  and  6  small  hoists, 
drills,  blowers,  etc.  .Has  concentrating  rinli  of  40t)  ti»ns  daily  capacity,  fitted 
vitK  Blake  cnisherB,  rolls,  jigs,  tables,  screens,  etc.,  connected  with  niine^ 
m  fiule«  distant,  by  SC*  gauge  railroad.  Nearest  railway,  30  miles  distant, 
but  property  is  locxit^d  on  the  short*  of  the  Bay  of  Fundy  and  all  machinery 
and  supplies  am  received  by  water,  rnmpany  also  owns  the  New  Annan 
mine,  canning  sulphide  ore  in  lenses,  and  the  ("handos  mine,  in  Peterboro 
Co«,  Ontario,  now  idle,  latter  showing  a  4'  vein  assaying  8%  copper, 
COLONIAL  COPPER  CORPORATION,  LTD.  AUSTRALIA. 

Offices:  Salisbury'  House,  London,  E.  C,,  Eng.  Mines  near  Lithgow, 
Robinson  Co.,  N.S.  W.  G.  Hardie,  chairman;  i\  P.  Oswald,  secretar>^; 
J-  WiIIb,  mine  manager.  Registered,  March  29,  1899.  Capital,  nominal, 
X125,000;  issued,  £102,507,  Lands,  245  acres.  No  work  being  done  at 
pwflent;  property  to  let  on  tribute. 
U  COLORADO  MIIfE.  MEXICO. 

Located  at  San  Xavier,  Sonora,   Mexico.    Don  Carlos  Yanes,  o^ner; 
Gabriel  Robinson,  superintendent.     Is  opened  by  a  tunnel;   employs  about 
20  men. 
COLORADO  COPPER  CO. 

Address:  care  of  Wm,  F.  Wemse  &:  Co.,  421  Olive  St.,  St.  I^uis,  Mo, 
Company  said  to  have  lost  its  ground  and  stock  probablv  worthees. 
COLORADO  MIinifG  &  DEVELOPMENT  CO,  MONTANA. 

Of!ict»:    19    Ea^t    Broadway,    BuUe,  Mont.     Capitalization,    1600,000, 
ahftres  SI  par,  non-assessable.     Has  2  claims,  I  he  Hidden  Treasijre  and  Cop- 
per Queen,  at  Corbin,  Jetferson   Co,  Mont.     Former  has  150'  shaft   showing 
high  assay  values  in  copper,  gold  and  silver. 
COLORADO  MINING  &  SMELTING  CO,  MONTANA, 

Offict'  and  mines:  Butte,  Silver  Bow  Co.^  Mont,     R.  F.  Pearee,  general 
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mana^T;  W.  F.  Wood,  superintendent.    Stock  o^med  by  the  AFmilgnmiitflfll 
Copper  Co.     Operates  the  Ga^:noo  mine,  emplo>  tng  ftboui  300  men.     Hjttd 
tkait,  2fXff  deep,  sunk  at  an  inrrtne  of  74^.     Stesom  aod  electric  powi*r. 
Ore  carrit!8  oonfiaderahle  aflirer  and  xim*  bleiule.     Haa  a  smelter  at  Butte  J 
and  treats  custom  on»  ae  imell  as  ita  own  output.  I 

CQLORABO  h  COliHECnCUT  GOLD  MnHHG  CO.  COLORADa  1 

Offiije:  35  Wall  St.,  New  York.  Oiganixed  1902,  tmder  laws  of  | 
South  Dakota,  with  capitalization  $400,000,  sbai«8  $S  par^  non-aaseaabk  I 
Wm,  Garlic k,  president;  John  A.  Thompson,  ^-ice^-pieadesit;  A.  S.  Gadld  I 
secretary' ;  B.  I'\  li&mes,  treasurer.  Lands  are  3  €;laim%  ai^a  21  aerea,  in  thu  I 
Galena  district  of  Hinsdale  Co.,  Colo.  Company  is  praepecting  3  toire  I 
vieina  with  average  width  2*,  aasaying  ^%  to  19%  eo(^>er,  with  good  sih-er  I 
values.  C>ros,  chalcopyrite  and  tetrahedrite,  with  some  ail\ier  glance.  Shaft,  1 
50',  tunnel,  800'.  Company'  will  drive  another  timnel  in  1903. 
COLORADO  RIVER  GOLD'  &  COPPER  CO.  J 

Office:  321  W.  Second  St.,  Los  Angelea^  Cal.    Company  ad^-eituea  thil  I 
It  "  has  200  acrea  of  phenomenally  rich  granmd  and  will  pay  di\4denda  w  1 
■ooD  as  smdter  is  on  the  ground/*  which  is  raamCesily  improbable.     FW* 
niabed  no  returns  in  re«(pon»^  to  repeated  lequest^ 
COLOSSAL  GOLD  4  COPPER  CO.  UTAH. 

OrganiJEed  I9*i2,  with  capitalization  $000,000,  by  F.  F,  Brown,  Wollkce  ] 
W.  Wiut,  et  al,  at  Salt  Lake  City.  I'tah,  to  take  over  the  C.  M,  C.  group  of  | 
claims,  m  Beaver  Co.,  Utah.  i 

COLUMBIA  COPPER  Ca  ARIZOHA. 

Offi<:va:  919  Chestnut  St.,  St.  Louis,  Mo.     Zarh  W.  Tinker,  prudent;  A 
L,  Steinmeyer^  secretaay.     Has  mining  property  near  Globe,  Gila  Co.*  Ariio-  j 
na;   no  ixjtums  eecurvd. 
COLUMBIA  COPPER  MnmVG  CO.  ARIZONA 

Supposed  to  hiive  cliuuis  nt-ar  Jetome,  Yavapai  Co.,  Aiix.     No  particu- 
lan  secured  regarding  the  property. 
COLUMBIA  COPPER  MHIIKG  OX  UTAH. 

Office:  McComick   Bldg.,  Salt  Lake  Hty,   Utah.    Employ's  20  men. 
Oiigamsed  under  lai*^  of  Utah,  with  capttaliiation  $75,000,  aUanps  25  cents 
par.     W.  S,  McComick,  pn^dent ;  J.  A.  C^uiningham,  \ice-pre!sident ;   F.  B. 
Cook,  secfetar%'  and  manager;    Geo.  W.  E.   Dorsej-,  treastiier.     DLrectors  i 
are  preceding  officers  and  A.  Hanauer.     C.  H.  Cook,  superintendent;    Wm.  I 
Earle,   mill  superintendent;    W,   H.  Home,  mimng  engineer.     Lands,    14 
patented  claims,  area  120  acres,  in  the  West  Moontatn  district  of  Salt  Lake 
t*o.     Property  developed  by  a  nunilier  of  shallow  shafts  and  2  tunnels  of 
02^  and   1,150'  ^ith  about   3,500^  of  underground  openings.     Estimated 
amount  of  one  in  sight,   1,000,000  tons.     Has  2l)-ton  concentrator.     Pro- 
duction for  1902  was  318,SS5  pounds  6ne  copper.     Ore  is  chalcopyrite  and 
¥kidth  of  ore  Ixxiy  es^timated  at  lOO'  to  SOO'. 
COLUiraU  RIVER  GOLD  MmHIG  €»•  WASHDf 6T0H. 

At  Kettle  FalK  Sicwns  Co.,  Wash,    J.  M.  Fish,  superintendent.     Was 
Mmofitiig  eold«c\ipper  ores  by  tunnel,  with  steam  power,  at  last  accounts. 
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DLUMBOS  CONSOLIDATED  MmiNG  CO.  UTAH, 

Mine  office:  Alia  City,  Salt  I^akr  i\> ,  Vtuh.  Eniplm-s  18  men,  Or- 
g^niird  1902,  under  laws  of  Utah,  with  capUalizMtion  |15(),0(M),  sharps  50 
(enta  par.  Tony  Jaccib«<^m,  prrsident  and  priii-ral  numaiirr;  Arthur  E. 
SAoW|  aerretary  and  trcasim^r.  Din*t*tors  arc  prpcnding  officers,  L.  A.  Jeffs 
and  A.  O,  Jacobeon.  Lands,  14  claims,  -I  patented,  ar^a  115  arros,  in  the 
Little  Cottonwood  diatrict  of  Salt  Laki'  To.,  showing  9  fissure  and  contact 
veins,  of  which  6  an?  said  to  average  IT  width,  with  est  t  mated  average  rallies 
of  2.5%  copper,  18%  lead,  15%  dnc,  $1  gr»ld  ajid  14  oz.  silver  per  ton.  Has 
I  ihallow  shafts  and  3  tunnels,  longest  IWXT,  with  25,(100  tons  of  ore  blocked 
out  for  stoping.  Steam  power;  compn*gsor  and  air  drills.  Company  in- 
tends to  sink  a  new  shaft  to  develop  6  now  ore  bodies,  install  hoist  and  water 
poW(?r  plant,  and  f-rect  IIK)-ton  conccntrMnr,  in  1903. 
COLUSA-PARROT  BflNlNG  &  SMELTIWG  CO.  MONTAfTA. 

Office:  10  West  Broadway,  Bnlle,  Mnnt,  Employs  about  500  men. 
W.  A.  Clark,  president;  A.  H.  Wi-they,  seen-tar^';  Cha^.  W,  Clark,  general 
manager;  Thos.  Br)*ant,  superinttmdenC  Cttpitalization,  $1,000,000.  Com- 
piny  managed  as  a  close  corporation.  Ore  is  low-grade,  but  occurs  in  large 
bodies.  C>?mpany  operates  the  Original,  Stewart,  and  Cc^usii- Parrot  mines. 
Latter  has  a  two-compartment  filiaft,  almut  1,4(J0'  dt^ep  and  underground 
coiukection  with  the  Parrot  and  Never  Swrat  mini'.s.  Thi*  Original  mine  has 
Oikeehaft,  about  1  ,W(f.  The  Stewart  mine  ha.s  a  2-com part  men t  shaft  of  1 ,000'. 
Company  also  has  smelter,  which  was  n^built  after  fire  of  August,  1902. 
COltANCHE  MIlflMG  &  SMELTING  CO.  NEW  MEXICO. 

Organized  1902,  under  laws  uf  New  Mexico.  S.  8,  Curry,  IronwY>od, 
MicL,  president;  S.  J.  Laughren,  Fuse  an  aba,  Mich.,  8i*cretur>'.  Property 
i«  the  Comanche  group  of  partly  developed  ecjpper  claims,  near  Silver  City 
Grant  Co*,  N.  M.  Company  uaderstood  to  contcmpbite  erection  of  200-ton 
IfAchiog  plant  at  the  mines,  and  200-ton  smelter  at  Lordaburg,  N.  M,  No 
retiinis  secured. 
COIULIA  COPPER  CO. 

Office:  H02  FiiUerton  BIdg.,  St.  Louis,  Mo.     Location  of  property  un- 
known.    No  returns  securpd. 
COMMERCE   GOLD   &   SILVER  MINING   CO.  ARIZOHA. 

Letter  addressed  to  company  at  Duncan,  Graham  Co.,  Arizona,  returned 
unclaimed,    October,  1902. 
COMMODORE  COPPER  MINING  CO.  WYOMING. 

Office:  probably  at  St.  Paul,  Minn.     Mine  office:  Encampment,  Carbon 
Co.,  Wyo.     F.    F.    Mansfield,   president;    Theodore   Stnnssguth,  secretary'; 
T  R.  Country  man,  vice-president  and  manager. 
COMMODORE  MINES,   LTD.  BRITISH  COLUMBIA, 

Capitalization,  $750,00«}.     Jas.  It.  Webster,  pnsidcnt;    W.  H.  Pegram, 
lecretan,'.     Ad^'ertises  head  office  at  Vancouver,  B.  C,  but  letter  to  com* 
pany  at  that  address  returned  uncalled  for. 
US  CONCAVAS.  COSTA  RICA. 

An  old  copper  property  in  Costa  Rica,  opened  in  the  Eighteenth  century 
QT  earlier;    now  idle. 
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COMPANU  MIHERA  CONCEPCION  DEL  ORO.  BIEXlCa- 

Mine  office:  Concepcion   Di'l  Or<>,  ZiU'Htecas,  Mexico.     Property  di^tivi^^ 
On^anixed    1902,    with    capilalization    S:iO,(K)CI,    shurea   f30   par.     Sanliii 
Chamberlain r  pnrsident;    J.  L.  Kowab^ki,   secret urj'  and  general   miiGft 
Santiago  Chamberlain,  Jr,,  superintendent;    Jvian  Saiichex,  mining  eaptJi 
Lands,  32  patt'nied  tlaims,  area  32  heetures,  in  Majiapil  district  of  Zacatera 
Vein  8veragi»s  4'  in  width,  carrying  30%  copper,  with  gold  and  silver  i aJwt 
in  oxide  ore«.       Shaft,  33  metres.     (Jrc  is  shipped  336  miles  to  smeltere  a! 
San  Luis  Potosi.     Nearest  railroad,  ('oahuila  A'  Zacatecas,  8  miles  distant 
For  19()3  will  sink  shaft  80  metres  and  install  24-h.  p.  gasoline  engine. 
COWBOir  MINE,  ARIZONA. 

At  Oracle,  Pinatt*©.,  Ari«.     T.  C,  Condon,  owTier;  Geo.  E.  Metz,  Biiper- 
int^ndent.      Worked  atwut   25  men  at  last  accounts, 
COlfEJO-COLORADO  MINING  CO.  MEXICO, 

At   Oa^taca,    ifexiro.     Morris    Clark,   superintendent.     Produces   gold» 
silver  and  copper ;  opened  by  shafts  and  tunnels;  equipped  i^lth  steam  power, 
two  Huntington  mills,  5  stamps  and  a  30-ton  cyanide  plant, 
CONGOR  GOLD  &  COPPER  MINING  CO. 

Office:  506  Auerbach  Bldg.,  Salt  Lake  City,  Utah.     Company  give*  no 
answer  to  incjuirics. 
CONGRESS  MINE,  COLORADO. 

At  Rjcd  Mountain,  Oura}-  Co,,  Colo.     Geo.  H,  Foltz,  owner.     F*rcj»duce» 
a  little  copp<^r  as  a  by-product  from  gold  and  silver  ores.     Opened  by  shafts 
and  equipped  with  steam  power.     Employs  about  20  men, 
CONGRESS  GOLD  A  COPPER  MINING  CO.  WASHINGTON. 

Office  :  Spokane,  Wash.     J  oh.  Roslow^  president;  J.  Gomlrich,  secretary. 
Lands,  about  80  acres,  in  thr  K<llcr  district  of  Fern,'  Co.,  Wash.     Open 
by  shafts  and  tunnels  on  2  veins  giving  large  assay  values  in  gold,    silver^, 
copper  and  nickel.     Was  working  small  force  at  last  accounts, 
CONQUEST  CONSOLIDATED  MINING  CO.  WASHINGTON- 

Office:  542,  The  Rooker}'^  Spokane,  Wash.     John  H,  Shaw,  president; 
J.  W,  Hays,  secretary' .     Succeeded  Conquest  Gold  &  Copper  Mining  ^  Milling 
Co.     Has  about  250  acres  of  land. 
CONSERVATIVE   MINING  CO,  WASHINGTON. 

Frank  M.  Evans,  president ;  Hugh  Kennedy,  SUverion,  Snohomish  Co,, 
Wash.,  secretarv'  and  manager.     Propj-rty  idle  at  last  accounts. 
CONSOLIDATED  AFRICAN  COPPER  TRUST.  RHODESIA-^ 

Offices:  in  London,  Eng.    Organized  early  in  1902,  with  capital,  nominal,^ 
£600,0(K1,  to  take  over  and  develop  copper  properties  near  the  Zambezi    ri\^t — 
in  Rhodesia,  South  Africa,    Company  said  to  be  backed  by  very  strong  fin^ —  i 
cial  interests. 
CONSOLIDATED  COPPER  CO.,  LTD.  CORSICA^ 

i>ffict*s:  Dash^vood  House,  London,  E.  C,  Eng,  Registered,  June  10^ 
1899.  Capital,  nominal,  £100,(KJ0.  S.  Barr>',  chairman;  C,  Cook,  secretarsr'- 
0^*119  t^e  I^ancone  copper  mine,  near  Bastia,  Corsica,  which  is  idle  at  present 
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CONSOLIDATED  COPPER  CO,  OF  PARRY  SOUHD,  ONTARIO. 

t'tfietf:  LXiluth,   M'mn.      Mining   lands,  in  Parry  Sound  dislnrl,  <hitario» 
ronipjiny  bought  out  the  Hal  tie  fielk'  Cokt,  ropfMT  Jk  Mrkel  Company,     No 

COirSOLIDATED  COPPER  CO.  OF  VTRGIlflA. 

Temporary  office:  317  Broadway,  New  York.  Organia<*d,  October 
!902|  ulth  capitalization  $ltM),(M)0,tK)0.  Fraiiklin  Bicn,  president  arid  greneral 
couMel;  Edw.  P.  Coyiie,  vice-president;  Dr.  Jos.  E.  Bissell,  treaaiirer;  Na- 
tlim  E.  Clark,  Becretar>'.  Location  of  company's  properties  unknown,  and 
no  fwiponse  secured  to  repeated  requests  for  information. 
COHSOLIDATED    COPPER    MllimG,  mLLING  COLORADO. 

ft  SMELTING   CO. 

Office:  45  Bank  Blk.,  Denver,  Colo.     Mine  office:  Eldora,  Boulder  Co,» 

Colo.     Employs  20  men.     C)i:g:anizcd  1900^  under  laws  of  Colorado,  with  cap* 

italiiation  t2,tlOO,0<10,  shares  $1  par.     J.  B.  Johnson,  president  and  general 

r;  C.  M,  Hunt,  \ice-preflident ;  E.  W.  Keliy,  secretary*;   W,   W.  W. 

Jones,   treasurer.      Directors  are  preceding   officers,  Gov*  W.  A.  Foyntcr, 

M,  Haggard,  C.  M.  Smith,  and  L.  F*  Johnson.     K.  W.  Hunt,  superintend- 

fit.    Lands,  11  claims,  area  L50  acres,  showing  4  fissure  veins  carrying  chaU 

Kipyrite,  bomite  and  chalcocitc,  In  an  ore  body  2()0'  wide,  ^vith   pay -streak 

»f  3*  to  20'  in  width.    Latter  apparently  averages  15%  copper,  25%  lead,  $28 

<M  and  9  ot,  silver  i>er  ton.     Shafts  are  40',  65'  and  360';  also  tunnel  400' 

og  Dec.  1,  1902,  and  progressing  5'  daily.     Steam  plant  and  air  compressor. 

ompany  will  push  tunnel  during  1903, 

OlfSOLIDATED  GOLD  &  COPPER  CO,  ARIZOMA. 

Office:  66   Brond^^ay,   New   \'ork.     Mine   office:  Clifton,   Graham   Co., 
\nt.    Capitalization^  $l,0tX»,(KX),  shares  $1  par.     John  L  Hutchinson,  pres- 
t;  Floyd  B.   Wilson,   vict^-pri'sidpnt:  Fred    K.  Jones,  8eeretar\  ;  E.   M. 
ff  treiBurer.     Lands,  sundry  claims  near  the  mines  of  the  Arizona  Cop- 
C5o.,  In  Graham  Co.,  partly  deA-eUiped  b}'  tunnels  and  shafts,  also  lands 
Yavapai  Co.     This  is  a  dividend  paying  property,  having  paid  one  di%i- 
Send  amounting  to  the  gross  sum  of  S4WJ.7L     Not  lean»ed  whether  dividend 

paid  in  currency  or  postage  stamps. 
tX)IISOLIDATED  GOLD  A  COPPER  MINIMG  4  MILLING  CO.     WYOMING. 
Address:  care  of  CJ.  P.  McGregor,  St.  Paul,  Minn.     Lands,  near  Encamp- 
nent,  Carbon  Co.,  Wyo.     Was  develop)ing  with  s^mall  force  at  last  accounts. 
:ONSOLIDATED  KING  DEVELOPMENT  4  COLUMBU  ARIZONA. 

COPPER  MINING  CO. 

Office  and  mint's :  Jerome,  Yavapai  Co,,  Ariz.  Capitalization,  $6,000,000, 
thares  $1  par,  non-assessable.  Geo.  W^  Hull,  president,  treasurer  and  gen- 
•ral  manager:  H*  E.  Wilcox,  secretar)'.  Lands,  34  claims,  all  patented  but  3, 
«iiea  400  acres,  in  Verde  district  of  Yaxapai  Co,  Has  several  ore  bodies, 
nbowing  oxide,  carbonate  and  sulphide  ores^  with  good  assay  values  in  copper, 
gold  and  silver,  Several  shafts,  deepest  400',  also  several  tunnels,  longest 
1,200'.  Ga»oUne  and  steam  power.  Will  continue  tunnels  and  development 
in  1903, 
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CONSOLIDATED  MINING  &  SMELTING  CO.  NEW  MEXICO- 

At  (Vrillos,  Santa  Fe  Co.,  N.  M.  R.  B.  Thomas,  manager;  J.  L.  Wells^ 
superintendent.  Ores  carrj'  gold,  silver,  copper,  lead  and  zinc.  Company 
works  Tom  Paine,  Albany  and  other  mines,  extensi\'ely  developed,  well 
(^luipped  with  gasoline  and  eiectric  power  and  employing  several  hundred  men.  ] 

Has  a  120-ton  smelter  and  secures  a  little  copper  as  a  by-product. 
COMPANIA  MINERA  LA  CONSTANCIA.  MEXICO. 

Office:  Saltillo,  Mexico.  Mines,  near  Sierra  Mojada,  Coahuila,  Mex. 
Daniel  Sada,  manager.  Operates  the  Juarez,  Providencia,  General  Escobedo 
and  other  properties,  producing  silver,  lead  and  copper.  Deepest  abaft  550'; 
also  2,000'  tunnel.  Has  steam  equipment  and  employs  several  hundred  men. 
CONSTANTINE  COPPER  MIinNG  CO.  WTOMDIG. 

Office:  Winona,  Minn.    W.  H.  Elmer,  president;  J.  H.  Toualey,  aecre- 
tar>' ;  P.  J.  Winters,  general  manager.     Property  is  in  the  Encampment  dia- 
trict  of  Carbon  Co.,  Wyo. 
CONSTELLATION  MINE.  ARIZONA. 

At  Briggs,  Yavapai  Co.,  Ariz.     Wm.  F.  Roberts,  owner  and  manager. 
Has  gold-copper  ores,  opened  by  shaft  and  tunnel. 
CONSTELLATION  MINE.  CALIFORNIA. 

At  Campo  8eco,  Calaveras  Co.,  Cal.     E.  J.  Be^^r,  superintendent.     Was 
prospecting  with  small  force  at  last  accounts. 
CONTACT  GROUP.  ARIZONA. 

Seven  claims,  15  miles  from  Globe,  Gila  (^o.,  Ariz.    Owned  by  A.  A.  Pat- 
terson. 
CONTENTION  MINING  CO.  COLORADa    

At  Silverton,  San  Juan  Co.,  Colo.     G.  E.  Collins,  manager.     Has  gold 

silver-copper  ores,  developi'd  b}'  tunnels.     Mine  equipped  with  water  and  ^^B 
steam  power;  employs  about  50  men. 
CONTINENTAL  COPPER  CO. 

Office :  Colorado  Springs,  Colorado.     No  returns  secured. 
CONTINENTAL  COPPER  MINING  CO.  WYOMDIG. 

Mine  office :  Battle,  Carbon  (.'o.,   Wyo.     J.   T.  Brown,  superintendent.— ^    ^■ 
Was  working  small  force  at  last  accounts. 
CONTINENTAL  MINING  CO.  WTOIIIIG. -*• 

At  Encampment,  Carbon  Co.,  Wyo.     M.  T.  Whelan,  superintendent.^^  - 
No  returns  secured. 
COONEYMINE.  NEW  MEXICO.    ' 

At  Coon(\v,  Socorro  Co.,  N.  M.    Has  been  a  small  producer  of  cc^per  for     -^ 
some  years;  no  returns  st^cured. 
COONEY  HILL  GOLD  &  COPPER  MINING  &  MILLING  CO.       WTOMINO. 

Office:  Cheyenne,  Wyo.     John  BroiMi,  secretary.     Property  su] 
to  be  in  the  Encampment  district  of  Carbon  Co.,  Wyo.    No  returns  secured. 
CO-OPERATIVE  MINING  CO.  WA8HIRGT0N«.i^- 

At  Berlin,  King  Co.,  Wash.    J.  Kling,  8ui>erintendent.    Has  gold-silvier-^^ 
copper  ores;  water  power;   worked  20  men  at  last  accounts. 
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OMmRATIVE  MmiHG  &  MILLIIIG  CO.  WYOMING. 

Xcar  Encampment,  Carbon  Co.,  Wyo.     S.  E.  Phelps,  8eorptar>'.     Wiw 
derdoping  with  small  force  at  last  accounts. 
OQPAQUIRE  COPPER  SULPHATE  CO.,  LTD.  CHILE. 

Offices:  2  Basinghall  Ave.,  London,  E.  C,  Eng.     Minos  at  (V)pa<]uin\ 
Tinpaca,  Chile.     Registered,  May  14,  1900.    Capital,  nominal,  £3(K),(KK). 
Ofganised  to  acquire  deposita  of  natural  sulphate  of  copper  and  is  engaged  in 
the  erection  of  a  plant  intended  to  treat  a  minimum  of  1,000  tons  daily. 
KL  COPETE  COPPER  MmES.  MEXICO. 

Located  at  El  Copete,  Ures  district,  Sonora,  Mexico.     An  old  prop(»rty, 
worked  by  the  Spaniards  for  gold  and  silver,  and  more  recently  as  u  e()p])er 
nune,  carrying  good  values  in  gold  and  silver  as  by-products. 
COPETE  &  MELEZER  MXlfllfG  CO.  MEXICO. 

Near  Ures,  Sonora,  Mexico.     Erected  a  250-ton  smelter  in  1901  and  a 
lar^  concentrator  in  1902;  no  returns  secured. 

COPIAPO  MnHHG  CO.,  LTD.  CHILE. 

Offices:  16,  Leadenhall  St.,  London,  E.  C,  Eng.  Properties  include 
the  Dulcinea,  San  Francisco,  Carmen  Alto,  Checo  and  Republican  a  mines,  in 
tiieCopiapo  district  of  Chile.  A.  Holland,  chairman;  W.  S.  Hart  let  t,  «»cre- 
taiy;  W.  T.  Holberton,  mine  manager.  Company  n*giHt<»n'd  April  23,  1861. 
Capital,  nominal,  £250,000.  Is  a  dividend  payer  and  produces  3,()00,0(M)  to 
^,000,000  lbs.  refined  copper  yearly. 

COPPER  AGE  MIinifG  &  SMELTING  CO.  WYOMING. 

Address:  care  of  C.  E.  Miller,  Jr.,  St.  Paul,  Minn.     Lands,  12  claims, 
^  miles  north  of  Battle,  Carbon  Co.,  Wyo.     Shaft,  100';  width  of  vein  unde- 
termined; the  pay -streak,  about  4',  shows  chalcocite.     Is  driving  tunnel. 
OOPPER  BAR  MINING  CO.  WYOMING. 

Near  Saratoga,  Wyo.  W.  J.  Crane,  president.  Has  a  capping  of  gossan 
X?'  wide.  Property  thought  to  have  a  large  vein  of  low-grade  sulphide  ore 
V)elow  the  alteration  zone,  which  is  shallow. 

C:X)PPER  BAR  MINING  &  MILLING  CO.  NEW  MEXICO. 

Office:  135  Adams  St.,  Chicago,  111.  Mine  office:  Organ,  Donna  Ana 
Kk),,  N.  M.  Employs  10  men.  Organized  1900,  under  laws  of  New  Mexico, 
"%ith  capitalization  $1,000,000,  shares  SI  par.  E.  P(»rcy  Warner,  president; 
^eniy  A.  Ritter,  vice-president;  Henry  Stephens,  8ecrctar>'and  treasurer; 
C  N.  Anthony,  superintendent.  Lands,  8  unpatented  claims,  area  150  acres, 
in  the  Oiigan  Mountains,  Donna  Ana  Co.  Two  lenses,  contact  between  lime- 
stone and  porphyry,  being  developed,  showing  carbonate  ores  and  chr>'so- 
cdla,  averaging  14%  copper,  with  small  gold  and  silver  values.  Shafts  112^, 
132'  and  177';  about  950^  underground  openings.  Nearest  railroad,  16  miles. 
Company  will  sink  and  drift  and  install  gasoline  engine  in  1903. 
COPPER  BASIN  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  43  Biuik  of  Arizona  Bldg.,  Pn'scott,  Ariz.  Capitalization 
$1,000,000.  Alfred  B.  Noxon,  pre>jident  and  secretary ;  T.  W.  Kyle,  vice-presi- 
dent. Richard  Lawson,  treasurer.  Property,  17  claims,  near  Prescott,  Ariz. 
Main  abaft,  140'.     Property  said  to  be  well  managed. 


THE  COPPER  HANDBOOK, 


COPPER  EASIN  MIlVIirG  CO*  COLORADO. 

At  Plttwr\ilip,  San  Miguel  Co.,  Colo,     B.  B.  Harlan,  pn^sident,  Chica^o» 
111,     H.^  15  claims,  ^iviiig  giK)d  assays  in  eoppt?r.  gold  and  silver.     Tar  bad 
of  ore  shipptd  to  smelter  relumed  14%  copper,  $2  gold,  $3  silver  per  ton, 
COPPER  BELL  MUflNG  CO.  MOWTANA. 

Ofljcc;  Milwiiuker,  Wis.  Mine  office:  Ointon,  Missoida  Co,,  MonU 
Property  idlo,  Organized  URK),  under  laws  of  Washington,  ^ith  capiUli- 
zation  $2,5iKKtH>i>,  t^har*^  $1  par,  non-aast^ssable,  W.  D.  Carriok.  \ice-presi- 
dent ;  Edw.  Shea,  seeretary  ;  H«'nr>  Sehacffer,  treaaunjr;  W.  P.  Ketcham,  n?a- 
ident  manager.  Lands,  10  t'lahns*  8  patented.  Several  shafta,  deepest  212* ; 
tunnel  on  Clinton  UnU\  200';  i*n  Oranite  lode,  560',  Steam  power.  Company 
contemplates  diamond  drilUng  in  1903. 
COPPER  BELLE  MINIMG  CO,  ARIZONA. 

Office:  Lot*    Angeles,    (al.     Mine    office:  Gleeson,    Cochi-se    Co,,    Aiii, 
Lands,  8  claims,  in  the  Tnrrtuoise  dist  rict  of  Cochise  C*o.     Has  a  50-ton  sioelter, 
^^  hich  ia  a  failure.     Company  bankrupt,  and  some  ugly  charges  made  regani- 
ing  ita  management. 
COPPER  BELT  MIMING  CO.  MONTANA, 

Has  a  group  of  rlainis  in  the  Wallace  district  of  Bliasoula  C-o.,  Mont.     No 
returns  sef-urcd- 
COPPER  BELT  MINING  CO,  UTAH. 

Office  and  mine:  Mary s vale ^  Piute  Co.,  Utah,  Employs  10  men. 
Organized  1901,  under  laws  of  Utah,  \^*ith  capitAllxation  |l,00(),tKjO»  sliafes|2 
par,  non-assessal>le.  Saul  Krotki,  president ;  L,  H,  Bartholomew,  \ice-pre«i- 
dent  and  general  manager;  Elnor  Bartholomew,  secretary';  Max  Kiotki, 
treaaurcr.  Directors  are  By  rem  Himehelt  luid  preee^^ding  officei's.  Lands.  45 
unpatented  claims,  area  ^HXi  acres,  with  20'1uti^  mill-site,  in  Pinte  Co,,  show- 
ing 4  fissure  veins  with  average  width  H\  k-ngth  400'  tc»  1 ,  100', giving  ealixnaied 
average  values  of  7%.,  copjier,  8%  lo  55'^  lead,  $15  gold  and  40  oz.  silver  per 
ton,  from  sulphide  ores.  Hi\s  4  shutUf  deepest  400',  and  tunnels  of  125',  150' 
and  500',  with  1,633'  of  underground  openings,  and  50,000  tons  of  or?  in  sight, 
of  which  12,000  tons  are  blocked  out  for  stoping.  Steam  power.  Nearest 
railway,  Rio  Grande  Western,  4  milea  from  mine  and  4  miles  from  vmclleraite. 
New  work  contemplated  for  1903  includes  dridng  of  2,000'  of  tunneb  on  the 
main  vein ;  installation  of  two  100-h,  p.  boilers,  5-driU  air  compn^ssor  and  drilli, 
electric  light  plant,  office  building,  boarding  and  bdging  bouses  and  construc- 
tion of  l(M)*ton  mill.  Company *s  claims  will  also  Ijc  patented  in  1903. 
COPPER  BELT  MINING  CO.  WYOMING. 

Near  Rawlins,  Carf^on  Co.,  Wyo.     Lands,  12  claims,  adjoining  Fcrris- 
Haggerty  and  Osceola.     Property  re-garded  aa  one  of  consideralile  promise, 
COPPER  BULL  MINING  CO.  COLORADO* 

Office:  306  Continental   Bank    BIk-,   St.    Louis »    Mo,     Ijocsd   addren: 

h.  B.  507,  Pueblo,  Colo.     Employs  5  men.  Organizi'd  190 L  under  laws  of  An* 

.  «ona,  with  capit alization  $3,000,000, shares  $1  par    Chas.  U.  Miison,  president ; 

Jos,    Flory',    vice-president;     Isaac     M.    Mason,     secretary-    and    treasurer; 

ChM.  0.  Unfuf ,  general  manager.     Directors  are  preceding  officers  and  O.  L. 
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Buddenbufg,  Wm.  A,  Ranndla  and  f*ha8.  W.  Waltt-rs.     H,  8.  Mclntyre,  su- 
perintendent.    Lands,  32  i-lainis,  'A  pnUnied,  arf*a  32<>  acn*s,  near    Walat-n- 
h\irg,  Huerfano  Co.,  Colo.,  Bhr*\vinf5  5  fksure  veins,  carrjing  oxide  ore  and  said 
to  average  7'  width  with  estitniin^d  value  10%  copper,  4  o8*  gold  and  2  02. 
aflver  per  ton.     Sha.fts,  202'  and  238' ;  I  ,tXK>  tons  of  ore  blocked  out  for  sloping. 
Cbmpanv  will  eontiniie  development  and  hopes  to  begin  shipping  in  1903. 
COPPER  BXTLLIOH  MUnilG  CO.  ARIZONA. 

Office:  224  Byrne  Bldg.,  Los  Angeles,  Cal.  Mine  offiice:  Pearce,  Cochise 
Co.,  Ariz.  Idle,  Oiiganized  190U,  under  laws  of  Ariseona,  with  capitalization 
Si, 000,000,  ahares  II  par.  Ezra  T.  Stimson,  president;  L.  W,  Blinn,  vice- 
pmsident;  Percy  H.  tlark,  secretary  ;  Warren  Gilielen,  treasurer;  Chas.  M. 
^enaud,  superintendent.  Lands,  3i^  clainis.  in  the  Turquoise  district  of  Co- 
ehiBe  Co.,  showing  3  ore  bodies  carrying  carbonate  and  sulphide  on\  said  to 
average  14'  in  width,  with  9%  copper,  $4  gold  and  7  oz.  sih cr  per  ton.  Has  4 
mhhiU,  deepest  210',  and  tunnels  of  SiY  and  900'. 
COPPER  BUTTE  MUCmG  CO.  SOUTH    DAKOTA. 

Supposed  to  be  locate  d  near  Custer,  S.  D.     No  returns. 
COPPER  CAHON  MINING  CO.  NEW  MEXICO. 

At  Abiquiu,  Rio  Arriba  Co.,  N.  M.  J.  E.  Irvine,  superintendent,  Was 
prospecting  \^^tb  snudl  force  at  last  accounts. 

COPPER  CANYON  MINE.  BRITISH  COLUMBIA. 

A  property  at  the  foot  of  Mount  BickcT,  British  Cohinibia,  opened  by  two 
tunnels,  on  4'  vein  showing  rich  ore.     No  returns  a*'cured. 
COPPER  CAVE  MINING  CO.  WYOMING, 

property  in  the  vicinity  of  Saratoga,  Carbon  Co.,  Wyo, ;  no  returns  se- 
cured. 

COPPER  CENTER  GROUP.  MEXICO. 

A  group  of  claims  near  Moctezuma,  Sonora,  Mex.,  on  which  some  devel- 
opment work  has  been  dont*  by  Dew  R.  Oliver,  of  San  Francisco,  Cal. 
COPPER  CfflEF  MINING  CO.  ARIZONA. 

At  Jerome,  Yavapai  Co.,  Ariz.     Arthur  Hendey»  8«pt»rintendent.     Has 
copper-gold -silver  ores,  opened  by  shaft.     Equipped  with  steam  power  and 
leaching  plant.      Employed  about  20  men  at  last  accounts. 
COPPER  CHIEF  MINING  CO.  MONTANA. 

Office:  526  Peyton  Blk.,  Spokane,  Wash.  Incorporated  1902.  H.  A. 
Foseelman,  president;  J.  W.  Phillips,  secretary.  Lands,  at  Silver  Star,  Mad- 
ison Co.,  Mont.     No  returns  secured. 

COPPER  CHIEF  MINING  CO.  NEW  MEXICO. 

Office:  509  Main  8t.,  Lafayctjie,  Ind.  Mine  office:  Kenton,  Oklahoma. 
£mp]o\'S  10  men.  Organ i»ed  1901,  under  laws  of  New  Mexico,  with  capital i- 
cation  $500,000,  shares  50  cents  par,  non -assessable.  Relief  Jackson,  presi- 
dent; Noah  Justice,  vice-president;  Edgar  H.  Andress,  secretary*  and  treas- 
urer; Jared  Sater,  superintendent.  Lands,  10  claims,  area  200  acrea,  in  Black 
Mesa  district  of  Union  Co.  N.  M»  Cbmpanv  states  that  ledge  underlies  entire 
tract,  haling  average  width  1,800',  length  6,000',  depth  100',  with  estimat4>d 
avera^  value  3^   copper,  $2  golJ  mid   5CJ  oz.  silver  per  ton.     Ores,  oxide»^ 
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carbonate^  silicate  and  sulphide.     Haa  250'  tunnel  with  large  amount  of 
blocked  out.  UiaB  concentmting  plant  and  will    list*    volatilizatiuti    pi 
Con  tern  plat^'ja  building  li  mill,  ext^Lmding  litnnti  and  drifting,  in  1903. 
COPPER  CLIFF  MIHING  CO.  ARIZOITJU 

Property  soli]  in  tln'  Taialina  Mming  Co. 
COPPER  CLIFF  MINING  CO,  MONTANA- 

Uffiee  and  mine :  Cliff,  Powell  Co.,  Mont.  Idle.  W.  P.  Shipler,  supem^ 
tendent.  Lands^  4  claims,  area  SO  acres,  showing  contact  veins  of  good  width,^ 
with  oxide,  carbonate  and  sulphidii  ores,  said  to  ass&y  10%  copper  and  110 
gold  per  ton.  liits  2iW  shaft  and  tunnels  of  300',  500'  and  800'.  Contem- 
plateis  exten.<^ion  of  tunnel,  iiddition  of  eompreaaor  and  diilk  and  erection  of 
50-ton  snielter  in  11K)3. 
COPPER  CLIFF  MINING  CO.  SOUTH  DAKOTA. 

Miut^  ofrut-:  KiH'kfurd,  IVnnington  Co.,  8,  D,  Organized  1899,  voider 
law^  of  South  Dftkota.  with  eapilahzation  $1,000,000,  shares  11  par.  D.  F, , 
Braaee,  president;  Chas.  A.  Fohmian,  vici*-pi^ldent  and  general  manager; 
E.  W.  Eldridge,  secretary'*  Property  carries  copper  ore  and  graphite;  com- 
pany said  to  be  mining  the  latter  and  making  paint  in  a  suburb  of  Chicago. 
COPPER  COBRE  MINE.  ARIZONA. 

The  mine  with  thm  taut<ilogical  title  is  in  the  Bradshaw  Mountains,  Yava- 
pai Co,,  Arizona.     G.  W.  Middleton,  manager.     No  returns  secured. 
COPPER  COMPANY  OF  BRITISH  COLUMBIA^  LTD.     BRITISH  COLUMBIA. 

Offices:  11,  Gfocei^'  Hall  CL,  London,  E.  l\,  Eng.     Was  fom»tfd  to  ac- 
quire cx)pper  mines  in  the  East  Kootenai  district,  B,  C.     No  returns  atid  com* 
pany  apparently  moribund. 
COPPER  CORPORATION  OF  CHILI,  LTD.  CHILE. 

In  voluntary  liquidation;  J.  Peters,  8t.  Geoiige's  House,  Eaatcheap,  Loo- 
don,  E.  C,  Eng.,  liquidator.  Efforts  are  being  made  to  reorganize.  Prinei* 
pal  mining  prcjp«?rty  is  the  Chailaral,  in  the  department  of  Chaflaral,  Cliile^ 
whirh  produces  about  l,tK)0  tons  yearly.  Company  alao  owns  the  Fortunata 
mine,  4;3*j'  det^p,  opened  1855,  at  Las  Animas,  Chaflaral,  Clule. 
COPPER  CREEK  CONSOLIDATED  CO.  ARIZONA. 

Lands,  soraewhert'  in  Arizona.     No  address  secured. 
COPPER  CREEK  CONSOLS,  LTD.  BRITISH  COLUMBIA, 

Main  office  not  located;  lptt€?r  addressed  to  company  at  Asheroft,  B.  CV, 
returned  unclaimed,  Detober,  U)02.     Propt^rty  &aid  to  be  on  Criss  Creek,  Ash- 
croft  mining  diviskm,  D.  C,  and  difheult  of  aecf^as.     Vein  3'  to  4'  wide,  assay- 
ing under  2%  rop^M  r,  with  17  oz.  silver  per  ton. 
COPPER  CROWN  MINING  CO.  MICHIGAN. 

(-Office :  presumably  in  iSt-  Louis,  Mo,  W.  R.  Hopkins,  secretary-  and  gen- 
eral manager.  Has  recently  purchased  the  Hamilton  group,  area  400  acres, 
adjoining  the  Norw  tch  mine*  Ontonagon  Co.,  Mich.,  on  which  a  little  mining 
work  was  done  many  yeans  ago.  New  ownere  are  understood  to  contemplate 
development. 
COPPER  CROWN  OF  ARIZONA  MINING  CO.  ARIZONA. 

Office:  13  2>outb  SevL-nth  5t.,  Aiiimeapulis,  Minn.     Mine  office,  Peaxw, 
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^ochisR  Co.»  Aril,     Is  employing  10  men.     Organized,  1900,  under  laws  of 
Ariiona,  with  capitalization  S2,fKX>,0nf),  shares  $1  par,  non-Hs»r^esable,     Thoa. 
^'*  Stevenson,  president;  C  F,  Potter,  Jr.,  secretary  ;  F.  J.  Peterson,  treas- 
'im;   preceding  officers,   W.   L.   Stevenacm,   E.  C.  Garwood,  S.  Finklf^mn 
^ndF.  N.  Wolcott,  directors;  Chas.  F.  Potter,  general  manager;  Win.  Buck- 
'^nd,  supermtendent.     Lands,  17  claims,  area    340  acres,  also  20-acrc   mill- 
I  *Ott  and  lO-acre  smelter-site,  in  the  Dragoon  district  of  i'ochise  Co,     Has  3 
^ttukin  veins,  assaying  5%  to  40%  copper^  wit  h  a  little  gold  and  silver,  ort^s  being 
ojflde,  carbonate  and  sulpliidc.     Shaft,  275';  timnels  «if  50'  and  75';  upwards 
of  1,000'  underground  optMiings;  will  continue  development  work  in  Hi03. 
|CX)PPER  CROWW  OF  NOVA  SCOTIA  MmiNG  CO,  NOVA  SCOTDL 

Office:  373  Washington  St.,  Boi«toii,  Mass,  Organized  under  West  Vir- 
Iftws,  with  capitalization  $1,000,1)00,  shares  fl  par.  Samuel  K,  Paige, 
at;  Geo.  B.  Holden,  secretarv^  and  treasurer;  W^  H.  Kennan,  manager. 
B.iiear  Fictou,  N.  S,  Ciain^is  to  have  ext-ensive  ore  bodies  ai^e raging  ^/f, 
^o  6%  copper.  Has  smeller,  vnth  blast  furnaces  of  300  tons  and  re verl aera- 
tor)* furnace  of  70  tons  daily  capac  ity ,  located  with  tidewater  in  front  and  rail- 
Yoad  tracks  behind.  Fuel  and  flux  abundant  and  cheap.  No  returns  secured 
«nd  property  thought  to  be  idle, 

COPPER  DUKE  MIKE.  MOKTAHA. 

Copperopolts,  Meagher  County,  Montana.     Said  to  be  under  bond 
to  Butte  parties. 

COPPER  ESTATES  OF  WESTERN  AUSTRALIA,  LTD.  AUSTRALDL 

Offices:  66,  Finsbur>'  Pavement,  London^  E.  t\,  Eng.     No  n?tuni«  from 
company  and  no  particulars  regarding  property  from  Westj^m  Australia. 
COPPER  FALLS  MUTE.  MICHIGAN, 

Once  a  dividend  payer     Absorbed  hy  Arnold  in  189.S. 
COPPERFIELD  MINES,  VERMONT. 

Office :  820  Pennsylvania  Ave. ,  Pittsburg,  Pn.  Mine  office :  Coppe rfield, 
Orackge  Co.,  Vt.  Employs  200  men,  Ownied  by  Geo.  WVstinghouse,  Pittjs- 
burg,  Pa.  Geo.  J.  Troop,  Jr.,  general  manager  and  fsuperintendent;  Geo.  C. 
Evemtt,  mill  superintendent;  Wm.  Ricker,  mining  captain.  Ore  body  is  of 
good  siBe  and  strength,  yielding  a  rather  low  grade  disseminated  chalcopyrite» 
Main  shaft,  3J00'  deep,  on  incline  of  23**,  giving  \ertiral  depth  equal  to  1,500'. 
Has  tunnel  of  1,000',  leading  from  300'  level  to  wash  hous<\  Complete  steam 
equipment.  Smelter,  thn'c  quarters  of  a  mile  from  shaft,  receivx'S  ore  by 
gravity  tram.  Smeller  has  2  water-jacket  blast  funiaces,  n?verberator>*  fur* 
tiaoe  and  stand  of  converters,  installed  191^2,  by  (Vilorado  Iron  Works  t'o. 
Product  turned  out  as  blister  copper,  98%  to  99%,  Neatiest  railroad,  li^jston 
A  Maine,  9  miles;  railroad  station,  Ely,  \'t.  This  property  was  formerly 
known  as  the  Ely  mine,  and  was  worked  on  a  considerable  a<  ale  previous  to 
the  dxii  War.  Was  reopened  by  present  owner  in  1900.  Property  thought 
to  be  giving  satisfactory  n^tunis. 

COPPER  YIELDS  OF  NAMAQDALAND,  LTD.  CAPE  COLONY. 

Uffic«:^:  10,  St.  Helen's  Place,  London,  E.  C,  Eng.     A.  Cnunpi  chaimian; 
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N.  A.  Eustace,  8ecf>eta^\^     Owns  354  acres  of  land  in  LttUe  NamaquaUoA 

Cape  Colony,  Sovjth  Africa.     Is  negotiating  for  sale  of  lands. 

COPPER  GIANT  GOLD  h  COPPER  MmiKG  CO.  WYOMCrG' 

Office:  Encampmc*nl,  Carlxm  Co.,  Wyo.     Property  puBBumably  ia  vi" 
cinity.     D.  Frank  Powell,  president;  P,  H,  Keni»cdy.  secnetar)'.     PnopeiXry 
has  been  idle  some  timep  but  it  b  undemtood  that  Col.  W,  F.  Cody  fumiahKi 
iuffieient  funds  for  resumption  of  work,  late  in  1902. 
COPPER  GLAlfCE  BUNIKG  CO,  ARIZOHA- 

Office  and  mines:  Biebee^  Cochise  Co.^  Ariz.  Is  employing  30  men.  C)r' 
gani«ed  1901,  under  Iswa  of  Arizona,  with  capitalization  12,500,000,  shares  |1 
par,  non-assessable.  S-  W.  Clawaon,  president;  C.  t\  W&mer,  ^iee-presidcut' 
and  superinlendent;  G*  E.  Tomlinaon,  secretan*^;  Jas.  Wood,  treasurer;  C- 
L.  Beckwith,  general  manager.  Property,  24  claims,  patenta  now  being  tukei* 
out,  areji  400  acres,  in  the  Warren  dblriit  of  t  ochtse  CV),,  Ariz.  Otips  occur 
as  carbonates  and  sulphidea,  in  lenses  of  unknown  dimensions,  but  apparently 
of  considerable  size.  Estimated  average  value  of  ore,  18%  copper,  $1  gold 
and  22  oz.  silver  per  ton.  Has  4  main  shafts,  det?|>est  140'  and  525'.  El  Paso  dt 
Southwestern  R.  R.  crosses  the  property.  Will  continue  development  work 
vigorously  in*  1903,  program  including  installation  of  power  pumps  and  hoists; 
sinking  2-compartment  shaft  to  about  1,000'^  ali«o  deepening  No,  4  shaft  ;crofli- 
cutting,  drifting  and  erecting  10  dwellings.  Company  is  in  good  ^naneial 
condition  and  in  charge  of  mining  men  of  experience  and  good  standing. 
COPPER  GLAIfCE  BUinif G  CO.  HEW  MEXICO. 

Was  operating  near  Taos,  Taos  Co,,  N,  M.,  several  yeais  ago;  no  ne turns 
secured;  company  probably  moribund, 
COPPER  GLANCE  MUTIHG  &  MILLIHG  CO,  WYOMIHG, 

Office:  Chicago,  II L     Geo.    Garoutte,   general   nmnager.     Was   sinking 
shaft  in  ore  assaying  2<i%  copper,  \nth  fair  gold  values,  late  in  1902. 
COPPER  GLOBE  MUflHG  CO.  '  UTAH, 

In  the  southeastern  part  of  Emery  Co.,  I^tali.     Title  in  dispute  between 
Dr.  C.  B,  8nyder  of  f*rovo,  Ctah,  and  Dr.  \\\  R.  Rice  of  St.  George,  trtah. 
Has  large  bodies  of  low-grade  copper  ore ;  afTairs  in  litigation  for  about  two 
years. 
COPPER-GOLD  HtNEVG  CO.  WASHIKGTON 

At  Boeaburg,  Ste\en8  Co  ,  Wash.     S.  0.  Wilson,  superintendent.     Has 
argentiferous  and  auriferous  copper  ori's,  ^^ith  linuted  development.     Small 
force  employed  at  last  accoimts. 
COPPER-GOLD  MINOfG  k.  MILLIHG  CO. 

Near  Heel  a,  Carljon  Co,,  Wyo,  Jos.  O. 
developing  with  small  force  at  last  accounts. 
COPPER  HILL  MUTE, 

In  Amador  County.  C&I.  Idle.  Owned  by  W,  F.  Detert,  Jackson,  Cal, 
Mine  opened,  circa  1861,  and  worked  about  20  years,  ^^ith  considerable  pro- 
duction. The  vein  fonnation,  quartz  porphyr\',  is  500'  to  000'  wide,  with 
heavy  gossan  capping,  and  c^rrtes  chalcopyrite  and  iron  pyrites. 


WYOMIHa 
Majors,  superintendent.     Was 

CALIFORHIA. 
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COPPER  HILL  MmniG  CO.  ALABAMA. 

Mine  at  Stone  Hill,  Cleburne  County,  Ala.  Once  known  as  the  Woods 
nune.  Now  idle.  Opened  1870  and  worked  as  many  as  500  men.  Had  a 
smelter,  circa  1876-79 ;  closed  latter  year,  owing  to  exhaustion  of  high-(p-ade 
altered  ores,  after  producing  copper  valued  at  $1,300,000.  Has  a  24'  vein, 
mineralized  near  walls  to  extent  3%  to  7%  copper. 
COPPER  HILL  MIinifG  CO.  ARIZONA. 

Mines  near  Oracle,  Ariz.  Company  purposes  installing  100-ton  leaching 
plant  and  building  wagon  road  24  miles  to  Red  Rock  station,  nearest  railroad 
point,  and  transporting  ores  from  the  mine  to  Red  Rock  by  traction  engine. 
Said  to  have  a  half  million  tons  of  carbonate  and  silicate  ores  blocked  out  in 
mine. 
COPPER  HILL  miflNG  CO.  NEW  MEXICO. 

Office:  1  Madison  Ave.,  New  York.  Mine  office:  Rinconada,  Taos  Cb., 
N.  M.  Oiganized  under  laws  of  West  Virginia,  with  capitalization  $1 ,000,000. 
Dr.  P.  M.  Wise,  president;  S.  L.  Phillips,  secretar>';  J.  K.  Turner,  general 
manager.  Lands,  in  Mammoth  district  of  Taos  county.  Ores  carry  gold, 
silver  and  copper;  developed  by  shaft  and  tunnel;  steam  and  electric  plant 
and  7&-ton  concentrator. 
COPPER  HILL  MINING  &  MILLING  CO.  WASHINGTON. 

Office:  504  Empire  Bldg.,  Spokane,  Wash.  Mine  office;  Newport,  Ste- 
vens Co.,  Wash.  Organized  1899,  with  capitalization  $75,000,  shares  5  cents 
par.  F.  J.  Heller,  president;  G.  O.  Nettleton,  secretary-.  Lands,  60  acres. 
Has  shaft  230^  and  tunnel  260'  in  vein  18'  wide,  showing  chalcopyrite.  No 
returns  secured  for  1902. 
COPPER  INDEPENDENT  CONSOLIDATED  MINING  CO.      WASHINGTON. 

Office :  61  Court  St.,  Boston,  Mass.  Mine  office :  Silverton,  Wash.  Cap- 
italization $3,000,000,  shares  $1  par.  M.  V.  Little,  president ;  E.  P.  Crooker, 
secretary ;  Arthur  W.  Hawks,  general  manager.  Has  fissure  vein  in  granite, 
showing  gold  and  arsenopy^te.  Vein  strong,  and  mineralization  uniform ;  ore 
requires  concentration.  Has  small  steam  plant;  no  returns  secured. 
COPPER  KING  MINES.  ARIZONA. 

Near  Johnson,  Cochise  Co.,  Ariz.     S.  A.  D.  Upton,  owner.    Was  prospect- 
ing, with  small  force,  at  last  accounts. 
COPPER  KING  CLAIM.  BRITISH  COLUMBU. 

Sixteen  miles  west  of  Kamloops,  B.  C'.     Has  wcured  assays  5%  to  20% 
copper,  one-half  to  1  oz.  gold,  and  1  to  6  oz.  silver  per  ton. 
COPPER  KING  MINE.  OREGON. 

In  the  vicinity  of  Comer,  Oregon;  no  returns  secured. 
COPPER  KING  MINES.  SOUTH  DAKOTA. 

In  the  vicinity  of  Terry,  S.  D. ;  no  returns  secured. 
COPPER  KING  MINE.  WASHINGTON. 

Near  Chewelah,  Stevens  Co.,  Wash.     Prospecting  with  small  force  at  last 
accounts. 
COPPER  KING  MINE.  WYOMING. 

Near  Tie  Siding,  Carbon  Co.,  Wyo.     W.  ('.  Lynde,  superintendent.     ]gijr 
ployed  small  force  at  last  accounts, 
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COPPER  KING,  LTD.  CALIFORHIA. 

Offices:  BajBiIdon  Hoiisc,  London,  E.  C,  Eng.  F.  L.  Gardner,  chairman; 
W.  H.  Daily,  general  manager;  W.  Bramall,  secretary;  Geo.  S.  Tyler,  super- 
intendent. Is  working  about  100  men.  Property  is  the  Copper  King  mine, 
area  90  acres,  on  Dog  Creek,  27  miles  from  Fresno,  Fresno  Co.,  Cal.,  and  smelter 
at  Seal  Bluff  Landing,  on  8uisun  Bay,  near  Martinez,  Cal.  Mine  opened  on 
schistose  vein  about  100'  wide,  all  mineralized,  but  with  pay  streak  2^  to  20* 
carrj'ing  carbonate,  oxide  and  sulphide  ores,  the  latter  exclusively  in  the  deeper 
workings.  Has  one  main  shaft,  450'  deep,  also  2  air  shafts.  Ore  is  hauled  17 
miles  by  traction  engines  to  Deering,  thence  by  rail  to  smelter.  Mine  is  ope- 
rated by  electric  power  generated  from  steam  made  by  crude  petroleum. 
Has  a  concentrator  and  other  necessary  buildings  and  shops,  all  new  and 
of  good  size.  Smelter  is  known  as  the  Pacific  Coast  Smelting  &  Refining 
Works,  and  has  both  rail  and  tidewater  connections,  using  electric  power,  gen- 
crated  with  crude  oil  as  fuel.  Smelter  has  two  50-ton  McDougal  roasting  fur- 
naces for  pyritic  smelting,  also  a  100-ton  rcverberatory  furnace  using  crude 
petroleum  for  fuel,  and  converters.  Ores  assay  about  7%  and  product  is 
turned  out  as  high-gradt^  blister  copper.  Blast  furnaces  are  being  added  to 
the  plant,  which  will  have  a  daily  capacity  of  300  tons  and  will  do  general 
custom  smelting  in  addition  to  treating  its  own  ores. 
COPPER  KING  MINING  CO.  BRITISH  COLUMBIA. 

At  Cameron  Lake,  Nanaimo  dLstrict,  B.  C.       Drove  100'  tunnel  and 
tapped  a  copper  vein  in  1901 ;  no  later  returns  secured. 
COPPER  KING  MINING  CO.  MONTANA. 

Supposedly  in  Missoula  Co.,  Montana,  but  exact  address  unobtainable; 
probably  idle. 
COPPER  KING  MINING  CO.  OREGON. 

Incorporated  August,  1902,  with  capitalization  $1,500,000,  at  Pendleton, 
Ore.     Letter  to  company  returned  undelivered. 
COPPER  KING  MINING  CO.  UTAH. 

Office :  Summit  &  Cheny  Sts.,  Toledo,  Ohio.     Mine  office :  Brigham  City, 
Box  Elder  Co.,  Utah.     Henry  C.  Baker,  president,  Ogden,  Utah.     Company 
in  litigation,  November,  1902,  and  likely  to  lose  property  through  defective 
title. 
COPPER   KING  MINING   CO.  WASHINGTON. 

At  Sumas,  What<*om  Co.,  Wash.     R.  S.  Lambert,  superintendent.     Has 
steam  power  and  was  working  small  force  at  last  accounts. 
COPPER  KING  MINING  &  MILLING  CO.  WASHINGTON. 

Oiganized  under  laws  of  Washington.     Geo.  R.  Trask,  president,  and 
Sam  Hanauer,  secretary',  in  1898.    No  trace  of  company  found  after  protracted 
investigation. 
COPPER  KING  MINING  &  SMELTING  CO.  IDAHO. 

Supposed  to  Ix^  in  the  vicinity  of  MuUan,  Idaho,  but  no  returns  secured. 
COPPER  KING  MINING  SYNDICATE.  WASHINGTON. 

Office:  Taconia,  Wash.     R.  E.  McFarland,  president;  R.  E.  Areith,  sec- 
retarj'    and    treasurer;    D.    E.    Guiley,    superintendent.     Capitalized    at 


110,000,000.      Uqs  54  tlauns  in  Prarre  Co.,  Wudh.,  in  a  dktnrt  said  U>  be 

Hch  but  not  oasih*  acrf'S5iblf\ 

COPPER  KING  OF  ARIZONA  MININC  CO.  ARIZONA. 

Office:  116  NfLShiau  St,,  N«'W  York,  N.  Y.     Mine  ofli^:  Prarfc,  (Whiae 

Co,»  Am,     E     B<»it4.'l,  prfsiilont ;   Thow.   V\  (J  ay  nor,    Hi-eretary   and    tiyas- 

ui^r;   Thos.    F,   O'Bririi,    superintendent.      Orj^anized   1896,  with   capitaJi- 

lation  $5»CMX»,0<H»,  gharps  $1  par.     Wm*  proniot<-d  by  the  late  B.  i\  Davis,  who 

peddled  iBitock  aaiidnovisly,  makinp  large    prombes,  none  of  which  were  tb- 

dtifmed,    t)peraliuns  1x*gun  near  Coppt^r  Queen  mine  at  Bisbee,  thence  trans- 

i^TTtd  to  Barrett,  Ariz. ;  operating  lutterly  near  Pearee.     Said  to  have  a  small 

stDell^^r.    Nm  n-tums  secured. 

COPPER  KNOB  MINE.  NORTH  CAROLINA. 

Apropert\^  at  New  River,  AsheConnty,  N.  T.,  on  which  eonsiderulile  work 
*>s  done  in  early  days.  C>re«  are  of  gr&at  varietA^,  and  carry  ci  inside rable 
g^'ld  Vfdues.     Idle  for  some  years. 

COPPER  MINES  OF  MOUNT  LYELL  WEST,  LTD.  TASMANU. 

Offices:  10,  8t.  Helrn's  PIjic*-.  London,  E,  V.,  Eng.  Oi^anized  1S97, 
"^r  laws  of  Tasmania,  with  rapitalization  £4tHl,U0l),  shares  £1  par,  nnn- 
■^^r-Sfiable;  £23t)  ,(KK}  issued,  (has.  :^fc(  ulloch,  cliairinan;  H.  A.  H,  Hiissell, 
*^Petan  ;  A-  G.  Ogihie,  general  iiianager.  Lancia,  7U  iicn-s,  in  Mt,  Lyell  db- 
Ind  of  Montague  Co.,  showing  several  ore  liotUcs  of  large  width,  assaying  3% 
^  ^%  copper,  with  traces  of  gold  and  silver.  Considerabl<»  ore  bodies  have 
'j^en  opt-ned  l»y  2  tunnels.     Is  not  yrt  a  producer. 

^PPER  MOITNTAIN  DEVELOPMENT  CO.  CALIFORNIA. 

Office:  probably  Fn-sno,  Cal.  J.  B.  (  amplwll,  president;  R.McCourt, 
^pciintendent.  Has  50  claims,  area  about  1,'MW  aci-p«,  35  miles  east  of  Ka- 
*^ali,  Tulare  Co.,  C'aL  Mines  opened  Jiily^  UKKJ.  Ores  are  carbonates  and 
^^phidt'S,  carrying  2%  to  25%  copper.  Haa  a  limited  amount  of  dexelop- 
*»tiit  \^«»rk. 

COPPER  MOUNTAIN  MINING  CO,  CALIFORNIA. 

W,  A.  t'cK>p*;r,  Sun  B(*rn.irdino,  Cal.,  president.  Has  10  elaiin.s  near  Vic- 
tor, San  Bernardino  Co.,  i'al.  One  claim  shows  gossan  outcrop  200'  wide. 
Orp,  mainly  sulphide,  said  to  run  'S%  to  Kl%  copper.  Opened,  circa  1873; 
^op«'ned  ]9tiL  Has  200'  shaft.  Limited  amount  of  development  work  done 
on  the  .\nm7.on,  Heel  a  and  Queen  claims. 

COPPER  MOUNTAIN  MINING  CO.  NEVADA, 

Near  Tecnum,  Elktj  Co.,  Nev,     D.  Kane,  superintendent.     Developing 

by  shaft  and  tunnel,  with  steam  power;  about  20  men  employ' ed  at  last  ac- 

COUIllw. 

COPPER  MOUNTAIN  MINING  CO.  SOUTH  DAKOTA. 

Near  Sheridan,  S-  D.  S.  A.  Baxter,  Lima,  Ohio,  president:  John  Good, 
mperintendent.  Company  considering  erection  of  lOti-ton  smelter  at  last  ac- 
counts. 

COPPER  MOUNTAIN  MINING  CO.  WYOMING. 

I  Has  claims  on  Cop|M  r  Mountain,  20  miles  southeast  of  Big  Horn,  Wyo. 


I 

i 


I 


27i\ 


THE  COPPEU  nANDnofiK. 


8ai«J  to  liftve  A  ft*  Vf 


rv,  $15  icolcl  ni\d  517  oz.  silvir 


WASHINGTON  &  BRITISH  COLUMBIA, 


|w*r  ton. 

COPPER  MOUNTAIN  MINING  A 

DEVELOPMENT  CO. 

OfficT:  5,4tHi  Inion  Avi^.,  Srnith  Tartima,  Wash.  Hns  prnperticj  in 
WashingjUm  utid  British  Cdiimbia.  Capitalization,  t2<Ml,000,  shaivs  HI  ituU* 
par,  S.  B.  Cowlesj  prrsident ;  S.  T.  Ix'win^  \ iii-prt\sident ;  Joe.  HutcKinson, 
»ecrt»tftr\';  F.  W.  Walei»ti,  IrpaNim^r;  prt^ct'dlng  omcors,  F.  d.  KflUiiqer 
Thos.  M.  Stack  and  Thus.  H.  Falconc^r,  diivct(»rs;  li  I),  Holcomb,  Kont^ral  tiiati- 
ft^er.  The  Wa-^hinptnii  propt'rl\%  at  n>  an,  St<?vpn8(  V»,^  is  idle.  Has  4  elamt«i 
of  9(>  acrt^s,  wirli  3  ore  bodii's;  onr  Ic'iis  75'  widp  opt^ned  by  300'  shaft  and  115' 
( unnel ;  has  steam  powrr  r c|iiipnu'nt.  CnisRcytii  will  Ih*  driven  on  this  proijarty 
in  19(F3,  The*  pnjptTty  at  Qiiatsino  Sound,  B.  T.,  m  employing  10  men.  A. 
T.  Macaulay,  sup-rintendrnt.  Has  5  claims,  area  258  acrea,  showing  an  omr 
body  said  to  U»  UIO'  \\kU\  with  nu'asun-d  length  of  3,0<M)',  assaying  6*^;,  i*}  S-% 
copper,  S2  gold  and  3  ox.  silver  i>cr  Um,  A  large  amonnt  of  ore  is  sIiotj^h  on 
surface  and  deposit  will  be  work«'d  open -cast ;  possibly  a  shaft  will  be  sunk 
also.  Ore  will  lie  treated  by  the  new  smelter  of  the  Yreka  Copper  Company, 
7  miles  distant. 
COPPER  MOUNTAm  MINING  ^b  MILLING  CO.  UTAH, 

Office:  323  D.  F,  Walker  Bldg.,  Salt  Lake  City,  Utah.     Benj.  T.  Lloyd, 
secretary,  tn^asurer  and  g:eneral  liiana^^er.     Property*  in  BeAver  Co,,  Utah. 
Has  100'  shaft,  with  250'  incline  miming  from  bottom,  .showing  vein,  4'  to  14' 
of  ore,  assaying  18%  to  28%  copper. 
COPPEROPOLIS  COPPER  CO,  OREGON, 

Office:  538  Chamber  of  rommeroe,  Portland,  Ore*  Mine  office:  Quart!- 
bui^,  Grant  Co.,  On>.  Empli»ys  10  n^en.  Organized  1900,  under  laws  of  Ore- 
gon, with  capitalization  $r20,fKXl,  share.'^  10  cents  par.  A.  H.  WiUett,  presi- 
dent; A.  W.  Dimn,  vice-president ;  W,  W.  Giblis,  secret ar\\  tn?asurcr  and 
general  manager.  Lands,  2  patented  claiiiis,  area  40  acres,  also  5-aere  mill- 
site,  aho^^^ng  4  fissure  veins,  with  estimated  average  values  12%  copper,  $15 
gold  and  3  oz.  silver  pi^r  ton.  Ores,  carbonate  and  sulphide.  Has  tunneb 
of  75'  and  400',  Steam,  water  and  elect  rjc  power.  Will  continue  development 
work  in  11K)3. 
COPPEROSITY  MINE. 

At  \"'ekol,  Pinal  Co.,  Ariz,     E.  J.  Bonsall,  superint<?ndent. 
tunnel ;  small  force  employed  at  last  accounts, 
COPPER  PRINCE  GROUP. 

U  de^elopinR  copper  claims  in  the  Eureka  district  of  Yavapiii  Co.,  Aria, 
Colin  Tinunons,  suj>printendent, 
COPPER  PRINCE  MINE.  ARIZONA, 

At   Kiiiginan.  Mohave  Co.,  Ariz.     J.  W.  Smith,  superintendent.     Has 
shaft  and  tunnel,  with  ga^iotine  power;  was  working  small  force  at  last  ac- 
counts. 
COPPER  PRINCE  MINING  CO.  CALIFORNIA, 

E.  Lobree,  president;  J.  C.  Huddock,  seeretaiYi  Ukiah,  Cal,     Protx.»rty, 


ARIZONA. 

Has  shaft  and 

ARIZONA. 


c 
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^  ckiiiis,  near  Middle  town,  Lake  Co.,  Cal.     l>penpd  by  tunnel  and  trenches, 
^'^^ia,  6'  to  S*f  in  limestone ^  aasaving  5%  copper,  $3  gold  and  1  oz.  sillier  p€i^| 

CroPPER  QUEEN  CLAIMS.  AMZOWA. 

At  Stoddaid,  Yavapai  Co.,  Ariz.  Wm.  Park,  superintendent.  Ores^_ 
Opened  by  tunnel  show  copper  and  gold  values.  Wtia  prospecting  witt^| 
Ktuall  force  at  last  accounl«.  ^^ 

COPPER  QUEEN  GROUP,  IDAHO. 

Twelve  claims  in  the  Blackbird  district  of  Lemhi  Co.,  Idaho,  yinler 
option  to  eastern  syndicate  at  sum  said  to  l>e  $UM>,<JiJO,  Said  to  show  8' 
A,*ein,  assnyinp:  27%  copper  and  $8  gold  per  ton. 

CX)PPER  QUEEN,  LIB.  BRITISH  COLUMBIA. 

Offices:  11.  Ironmonger  Lane,  London,  E.  (\,  Eng.     Property  originally 
fwned,  which  was  the  Copper  Queen  group  in  the  Nelson  district,  West  Koote*^_ 
siiay,  B,  Cj  has  been  abandoned.  ^^ 

OOPPER  QUEEN  CONSOLIDATED  MINIlfG  CO.  ARIZONA^ 

Office:  99  John  St.,  Ne^\  York,     Mine  office:  Bisbee,  Cochiac  Co..  Ariz. 
T^^mplovB  a  large  force  and  is  one  of  the  world's  greatest  coppt^r  producers. 
Organixed  1885,  under  laws  of  New  Y'oik,  with  capitalization  S2,tMXJ,000. 
«}a8,  Douglas,  president;   Joe.  Van  Vleek,  viee-pri'sident :  Geo.  Notnian,  sec- 
^i^tBsy    and   treasurer.      Directors   are   preceding   officers,  Wnn    E.    Dodge, 
1>.  Willis  James,  (\  H.  Dodge  and  A.  i\  James.     Widter  Douglas,  general 
manager;  8.  W .  Clawson,  general  superintendent ;  Jaj:!.  \\'(;mkL  snu  Iter  super- 
intendent.    Mining  lands  are  ver\'  c*xtensive  and  underground  development 
is  equally  large,  mine  being  said  to  have  upwards  of  KX)  miles  of  underground 
openings.   The  Lowell  property,  recently  bought,  bus  shown  a  good  ore  body, 
lat€  in  1902. 

The  formation  of  the  Copper  Queen,  and  of  the  other  mines  in  the  Bisbee 
diijtrict,  consists  essentially  of  two  limestone  bi-ds,  the  upper  white  and  the 
lower  blue,  of  Carboniferous  age,  and  dipping  to  the  southward,  these  flank- 
ing a  granite  core.  The  most  important  finds  of  ore  have  been  at  the  base  of 
the  upper  limestone,  which  is  broken  and  interrupted  by  feldspathic  igneoy,'» 
rocks,  the  latter  evidently  having  a  considerable  bf^aring  on  the  ore  bodies, 
which  are  lenses,  very  erratic  in  habits,  the  existence  of  which  cannot  be 
forecast  with  any  degree  of  certainty.  Developments  of  the  past  year  or 
two  have  shown  that  the  formation  carrii^  extensive  ore  values  much  deeper 
than  was  formerly  supposed.  There  are  some  very  interesting  caves  in  the 
limestone,  of  practical  interest  because  good  ore  bodies  always  have  been 
found  beneath  them.  The  tdteration  zone  is  variable,  running  to  2110'  in  places, 
though  rich  oxidized  ores  have  been  found  in  the  ver>^  lowest  workings,  Azur- 
itc  and  malachite  are  found  in  considerable  quantities,  also  a  leseer  amount  of 
cuprite  and  some  native  copper,  the  latter  almost  invariably  aasociated  with 
the  cuprite.  The  largest  masses  of  native  metal,  ranging  up  to  several  cwts. 
in  size,  have  not  been  found  near  the  suiface,  as  would  be  anticipated,  but 
At  considerable  depth. 

The  mine  has  pushed  prospecting  and  development  work  contmiiously 
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for  many  y^'are,  and  at  the  close  of  19(K2  ig  sinking  »  shaft  on  a  group  of  li 
claims  in  the  Gold  Guleh  district,  and  another  shaft  on  the  Whit<»  Tail  Deer 
groups  next  to  the  Lake  Superior  &  Pittsburg  DevolopuKMit  Co's  prDperty, 
The  entire  bill  is  creeping  and  great  care  is  required  in  securing  the  mine 
openings.  The  mine  15  timbered  with  8<|uare  sets  of  10x10*  and  12x12* 
timbers,  mainly  of  Washington  fir,  and  an  average  of  30'  of  timl>er,  board 
mea&ure,  ia  requinul  for  t^ach  ton  of  ore  won.  The  on*  \»  rough-aorted  under- 
ground, after  Ijrt'aking,  and  culls  used  for  filling  in  worked-out  stopes,  this 
material  Htanding  remarkably   well. 

The  mine  is  thoroughly  equipped  with  steam^  gasoline  and  electric  power. 
The  old  smelter  at  tJie  mine  has  5  fumaiTS,  using  a  blast  pressure  of  7  pounds 
per  inch,  and  turning  out  45%  nmtte.  The  furnaces  are  oval  waUT-jacket 
cupolas,  42x120*  each,  ^Wth  two  tilting  wells,  si't  tandem,  slag  flowing  from 
the  second  well  into  2-ton  ladles,  thence  to  4-ton  slag  cars  drawn  to  Xht  slag 
dump  b^^  a  dummy  engine.  Converters  are  of  the  honsontal  barrel  type, 
5'  <J*  diameter  by  8'  long.  Product  is  turned  out  as  blister  copper,  averaging 
99%, 

The  company  b  building  a  new  smelter  at  Douglas,  25  mibs  southeast  of 
Biibee  and  ver^*  near  the  Mexican  border.  This  will  have  a  daily  capacity 
of  1,500  tons  as  against  1,000  tons  at  the  old  iiniHter^  and  is  a^isured  an  ample 
water  supply.  The  new  smelter  will  be  fitted  with  eveiy  appliance  for  labor 
saving  and  economical  work. 

I'he  Copp^T  Queen  was  opened  in  ISSO  and  has  gradually  grown  to  its 
present  position  among  the  world's  largest  mines.     Production  for  1901  was 
39,781,333  pounds  and  for  1902  is  estimated  by  the  company  at  35,mJO,000 
pounds. 
COPPER  QUEEN  CONSOLIDATED  MINING  &  MILLING  CO. 

Office:  500  AuerbiK-h  Bldg,,  8dt  Lake  City,  Utah.  No  returns  secured. 
COPPER  QUEEN  MINING  CO. 

Office:  542  The   Hooker)%  Spokane,  Wash.     Location  of  property  un- 
knouTi  and  no  n^turns  securi.'d. 
COPPER  QUEEN  MINING  CO,  LTD,  ONTARIO. 

Office:  8ault  Ste  Marie,  Mich.  Is  employing  12  men.  Oiigani«ed  1902, 
under  laws  of  Ontario,  with  capitalization  I3,0(M>,0<X),  shares  110  par,  non- 
asaeasable.  W.  L.  Murdock^  president;  R.  G.  Ferguson,  vice-president; 
R.  N.  Adams,  secretary^  and  treasurer;  David  Brown^  general  manager; 
preceding  officers,  Jos.  Willmes?,  Jos.  Hermann,  and  M.  N.  Himt,  directors; 
W.  F.  Ashton,  mining  captmn.  Lands,  960  acres,  in  .-Vlgoma,  Ontario,  having 
fissure  vein  said  to  be  70'  wide  and  traceable  3  miles,  sho\^ing  chalcopyrite. 
Has  3  shafts,  deepest  135',  and  2  tuimelp,  longc^st  195'.  Nearest  railroad, 
13  mile^.  Company  will  continue  development  and  install  machinery'  in  1903. 
COPPER  RANCH  MINING  CO.  UTAH. 

Officer  323  D.  K.  Walker  Bldp.,  Salt  Lake  City.  Utrth.  Mine  office; 
Milford,  Bea^'erCo.,  Utah.  Organized  undrr  lows  of  Utah,  with  capitalization 
$500,000,  shares  50  centi<  par,  Moses  Thatcher,  president;  (\  L.  Rood, 
vice-president;    lienj.  T.  Lloyd,  siecretary  and  treasurer.     Company  has  do 
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or  nther  iridobtodncas.  Lands,  17  claiiiis,  area  340  acres,  lying  be- 
the  Old  Hickt>n  and  (>.  K.  mine*  of  the  Maj<',*?tio  Vo.,  und  ram  Inn 
ivWvut  2  iiiUfS  of  outcrop  along  ihv  strike  of  tht»  vi  in,  which  in  aliout  UKl* 
w'ule  mid  has  been  developed,  at  inter\'al8,  for  a  diKtancf  of  iif^mt  out*  mile. 
Aawya  have  ranged  7%  to  43%  copper,  12.25  to  $8  gold  and  7  to  10  oas.  silver 
per  ton.  It  is  ej3tinLat4*d  that  the  entire  vein  will  average  4%  to  7%  copper, 
»ith  fair  gold  and  stlv'er  values.  Company  purposes  installing  a  concentrator 
orstnelteT  in  1903,  but  is  undetennined  a«  to  ^vhieh,  property  regarded  oa 
valuable. 

COPPER  RAWGE  CONSOLIDATED  CO.  MCHIGAN. 

Uffice :  27  State  St . ,  J V<«t on ,  MaKs.  ( >rgani3Bed  Noveml>erj  19<1 1 ,  under  laws 
of  New  Jersey,  with  capitalizalion  S2H,50(),01HJ.  in  285.000  shanks,  par  tim. 
Wnt  A.  Paine,  president;  Fn^deric  Stanwc^od,  seeretarj-  and  treasurer; 
WoL  A.  Paine p  John  Stanton,  Kenneth  McLart^n,  Canieron  t'nrrie,  Sanmcl 
L.  Smith,  J.  Henr>'  Brooks,  Chas.  H.  Painci  Frederic  Htanwood  and  E;  B. 
^%»  directoiB. 

Official  sworn  returnd  to  the  state  of  Michigan,  aa  ol  date  Jan.  1,  1902^ 
^iose  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $  1,549; 550. tK* 

Amount  paid  in  l»y  conveyance  of  property  to  company. ,        750,*KXJ.OO 

Entin?  amount  invested  in  real  estate 1 .30 1 ,944. 10 

Amount  of  personal  estate 3, 134,500.00 

Amount  of  unsecured  or  floating  debt 10,00(J,00 

Amount  due  the  corporation 2,040, 16 

Tlte  (Copper  Rangi^  CV>n8olidated  is  strictly  a  securities  company,  con- 
^tillbig  various  HulMsidiary  corporations  through  stock  ownership.  This 
^mpany  owns  practically  the  entire  stock  issues,  except  the  necessar}.'  found- 
^^  shares^  of  the  Baltic  Mining  Company.  Copper  Range  Company  and 
^^peT  Range  Railroad  Company,  and  one-half  the  capital  stock  of  the 
^'fuunpion  Copper   Co.     The  Baltic   and  <1mmpion   prnp^'rties  are  fully  de- 

»  Scribed  else  where,  under  their  respective  titles.     The  Copper  Range  Railroad- 
Company  and  the  Copper  Range  Company  will  lie  tri^at*'t!  of  in  this  articie. 
The  holdingH  of  the  CopiM*r  Range  Co.  originally  included  nearly  10,000 
Scries  of  lands  on  the  mineral  IjcU  south  *>f  tlu'  Baltic  mine,  in  Houghton 
txjuiity,  Michigan.     From   this  tract  the  Chanipion   mine  \^as  act  off,  the 
Copper  Range  Co.  and  St.  Mar^^^s  f/anal  Mint' ml  Land  Co.  furnishing  equal 
irtas  for  the  Champion  property.     The  prest^nt  larah'd  holdings  of  the  Coppt^r 
Range  Co.  consi.st  of  8,720  acres,  locat<'d  in  a  compact  trael  in  Town  54  North, 
Hmuige  34  West,  and  Town  h54  North,  Range  35  West*  something  more  than 
^KiOOO  acres  of  thi.s  tract  being  located  on  the  niinerfd  belt.     The  company 
Bibo  holds  a  long-term  option  on  2,000  acres  of  mineral  land  o\\iied  by  St. 
^Mary's  Co.,  which  can  lie  drawn  on  at  will.     There  is  also  a  millsite  of  441 
Bcres  at  the  mouth  of  the  Graeverat  river,  Lake  Superior,  3  miles  southwest 
]4  the  Champion  mill. 

The  Copper  Range  Railroad  Company  was  organized  in  1899  with  an 
thorized  capital  of  $5,000,000,  of  which  $1, 3541,000  ia  issued.     There  is 
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an  outstanding  issue  of  11,020,000  bonds,  at  5%,  ninning  50  years,  s^eured 

by  a  firet  nioitgage  t<i  thr  Aiiieric^an  Loan  <fe  Tmst  Co.  iif  lioston.  AdditiouaJ 
bonds  nmy  In^  isauvd  nt  iht-  ri\iv  af  S20/01KJ  ixt  (uile  nf  rfmiplctfd  iiiaiti  Hiir 
and  |15»0IX)  per  tiuk'  nf  ctunpleted  brani-h  lines  and  side  tnipks.  Directors 
of  the  CopptT  liange  Riiilroad  Co.  are  Wni.  A.  Paine,  8.  L.  South,  Camertm 
Cume,  F.  McM.  Stanton,  H.  R,  Goodell,  J.  H.  Rice,  J.  H.  Seager,  Fmieric 
Stan  wood  and  E.  B.  Malt  by. 

The  business  of  the  railroad  for  1900,  its  firet  year  of  operation,  waa 
183,941  gross  and  16,405  net;  for  1901  the  Kmsineas  was  S133,201  groea  and 
$26,401  net;  for  the  first  six  months  of  1902  ilw  business  was  1140,305 
gross,  eaniings  of  July  1902  Ix'ing  S28,172  gross  and  $14^573  net.  Gross 
business  for  1903  should  appniximat^*  S5(K),IX>0,  with  good  net  earnings. 

Th**  Copper  Range  main  line  iinis  41  miles  from  Houghton  to 
City,  Ontonagon  county*  The  producing  mines  on  this  line  are  the  Atlani 
Baltic,  Trimountain,  Champion,  Adventure  and  Mass.  The  Atlantic 
its  own  railway,  and  the  Mass  Ijusineas  goes  to  the  Mineral  Range  raili^ny, 
but  the  other  mines  named  are  starved  by  the  Copper  Range.  Connections 
are  with  the  C,  M.  *fe  St.  P.  at  Mass  City  and  the  D.,  S.  S.  &  A,  and  Mineral 
Range  roads  at  Houghton.  An  extension  of  10  miles  from  Houghton  to 
Calumet,  via  Lake  Linden,  was  begun  in  1902,  and  will  be  in  operation  early 
in  1903.  The  log  and  hifiil>er  traffic  between  the  fort*sta  of  the  "  South  Range  * 
and  the  mines  of  Calumet  will  alone  afford  net  earnings  to  pay  interest  on 
the  cost  of  this  extension.  In  addition  to  the  main  line  there  are  two  prin- 
cipal branches;  the  Painestlale,  serving  the  Baltic,  Trimounttun  and  Cham- 
pion mines,  and  the  Lake  8hon%  which  si^rves  the  mills  along  Lake  Superior. 
There  are  alsi>  spur  tracks  to  the  Adventure^  and  several  other  mines. 

The  railroad  owns  verj'  valuable  and  extensile  water  frontage  on  Portage 
Lake,  in  the  western  part,  of  Houghton,  abo  a  half  interest  in  the  railroad 
bridge  across  Portage  Lake.  The  water  frontage  is  partly  improved  ^ilh 
large  and  well-built  merchandise  and  coal  wharves.  The  road  handled 
about  75,000  t^na  of  bituminous  coal  for  South  Range  mines  in  1902,  and 
should  double  that  traffic  in  1903»  Tlie  coal  wharf  is  supplied  with  coal 
hoists  and  sheds  aniong  the  beat  on  the  gn*at  lakes.  TJie  rock  tonnage  of 
the  road  for  1903  is  estimated  as  likely  to  averse  7,000  tons  daily,  affording 
a  gross  annual  revenue  of  1300,000,  the  Baltic,  Trimounlain  and  Champion 
mines  being  scheduled  to  furnish  2,000  tons  each,  daily,  with  1,000  tons 
from  the  Adventure,  The  road  has  added  extensively  to  its  locomotive  and 
car  equipment,  during  1902,  and  has  brought  its  roadbed  to  first^'laaa  con- 
dition. R,  T,  McKeever  is  general  manager  of  the  railroad,  which  has 
its  general  officea  in  its  own  building  at  Houghton.  This  railroad  htia  made 
possible  the  de^'elopment  of  vast  wealth  in  mines,  timber  and  arable  lands 
that  were  utterly  inaccessible  before  its  constmotion,  and  the  territory-  along 
the  line  is  already  populatc-d  by  thousands  of  people,  where  dozens  only  were 
found  befoiie  its  construction.  Baltic,  Trimountain,  Painesdale  and  Green- 
land are  already  thriving  to^Mis  of  upwards  of  a  thousand  souls  each,  and 
no  great  stretch  of  imagination  is  required  to  foresee  the  erat while  wildemeii 
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between  the  Atlantic  mine  and  the  Ontonagon  river  populated  by  50,000 
busy  and  proeperous  pe<^le,  within  the  next  two  decades.  The  present 
prosperity  of  ail  the  Copper  Range  Consolidated  Company's  various  entei-- 
priscs  is  fully  deserved,  for  the  population,  business  and  wc>alth  within 
its  domain  have  been  created  outright  in  some  cases,  and  rendered  possible 
in  others,  by  the  far-sighted  operations  of  this  corporation  and  Ms  subsidiary 
companies. 

COPPER  RIVER  COPPER  CO.  ALASKA. 

Address:  care  of  Jas.  Shirley,  Waldorf-Astoria,  New  York.     Local  office  : 

Vakies,  Alaska.     Mine  office;  Eagle  City,  Alaska.     Capitalization  supposed 

to  be  $50,000,000.     Promoters  of  company  said  to  be  Jas.  Shirley^  Fredk. 

J.  Abbott,  F.  C.  Bradshaw,  F.  Helm,  and  others.     Lands,  760  acres,  near 

£agle  City,  130  miles  north  of  Valdes,  in  the  interior  of  Alaska.     Some  of 

the  most  ridiculous  statements  ever  appearing  in  print  have  been  published 

^egardiDg  this  property,  but  who  should  be  held  responsible  for  the  lies  is 

not  apparent.     One  of  these  remarkable  newspaper  articles  stated  that  the 

Calumet  &.  Hecla  was  asking  on  bended  knees  to  ha  allowed  the  privilege 

of  consolidating  with  the  Copper  River  C-opper  Co.  and  the  Garrctson  Pyritic 

Pumaoe  Co.     Inasmuch  as  the  Calumet  <&  Hecla  has  no  sulphide  ores,  a 

pyritic  furnace  could  not  possibly  )>e  used  for  smelting. 

The  Copper  River  copper  belt  is  said  to  be  about  50  miles  long.  Definite 
information  is  lacking  regarding  ores  and  values,  most  of  the  statements  in 
print  regarding  same  being  palpably  untrue.  In  fact  the  matter  printed  n  - 
^^arding  this  property  is  phenomenally  foggy  and  contradictory.  One  version  \s 
^hattfae  ccypper  is  carried  in  an  amygdaloid  with  a  limestone  contact,  which 
is  not  especially  probable.  Nei^-spaper  estimates  of  $15,000,000  in  ore 
values  exposed  on  surface  are  ridiculous. 

The  Copper  River  Copper  Co.  is  said  to  have  financed  the  Alaska  Central 
R.  R.,  to  run  400  miles  from  Valdes  to  the  Arctic  circle.  Ls  said  that 
the  company  floated  bonds  for  $40,000  per  mile  on  400  miles,  giving  a 
$16,000,000  bond  issue,  sold  at  80%  of  face,  or  $32,CMK)  per  mile,  to  a  Ix)ndoii 
syndicate,  and  that  a  contract  for  the  building  and  equipment  of  the  road, 
including  all  rolling  stock,  has  been  let  for  $26,(X)0  per  mile  to  J.  B.  McDonald 
A  Go.   of  New  York. 

COPPER  ROCK  GOLD  MINING  ft  MILLING  CO.  COLORADO. 

Ofiice:  802  WainwTight  Bldg.,  St.  Louis,  Mo.  Mine  office:  Sunset, 
Boulder  Co.,  Colo.  Capitalization,  $1,500,000.  H.  Ix'e  Servoss,  president; 
Dan  G.  Kirshbaum,  secretary  and  superintendent.  Lands,  60  acres,  40 
miles  northwest  of  Denver.  Shaft,  300'  deep  at  last  accounts.  Ores  carr>' 
copper,  gold  and  silver;  good  assays  have  been  secured. 
COPPER  STAR  MINING  CO.  COLORADO. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Salida,  Colo.  Cap- 
italisation, $500,000,  shares  $1  par.  Eugene  B.  Estes,  president;  Edwin 
Wallace,  secretary  and  general  manager.  Lands,  about  180  acres.  Company 
began  paying  dividends  of  2  cents  per  share  while  selling  stock  at  $1  per  share — 
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a  very  quf^stionahli*  poliry .     No  ivturnB  accured  and  pn?eent  status  of  company 

utiktunvn 

COPPERTOWN  BUmWG  CO.  CAilFORlflA. 

Uflilee ;  San  Fraii«*is<*o,  Cal.  Is  drvelopin^  La  Mctoria  mine,  near  Homi- 
lo8,  Marjp+wa  (  n.,  Cal.  i\  H.  Street,  superiiitrmlfnL  Has  3  shaft-s,  pach 
i&*oui  anj',  atfk)  4iXK  tunnel;  employs  alxm I  20  men,  Vein  matt-er  aOCK 
to  600'  \\idc,  of  schistose  diahatwr,  between  grano-diorite  walls,  showing 
malachite,  azurite,  cwprite,  bomite  and  ietrahedritc,  with  heaxy  gtman 
rapping:.  All  on?s,  iDeluding  the  gossan,  are  more  or  leas  auriferous*  Was 
once  ft  considemblp  prwiycer,  employing  300  men,  circa  1866.  Company 
ennlfniplatrs  instrtllinjf  a  smeller. 
COPPER  VElfTURE  SYTfBICATE,  LTD. 

CJffu-es:  10,  St.  Helenas  Plaet;,  London,  E*  C,  Eng .    Cannot  be  found  that 
eompany  outtip  coppc-r  property. 
COPPER  WORLD  MINE.  HQRTH  CAROLHTA. 

Lfxmtrd  in  Virpiiiiia  district  of  IVrsim  Vo,^  N.  t\     Ojx^ratt'd  liy  Dan\ille, 
Va,,  parties.     Has  two  shafts,  deepest.  lfM>',  in  vein  of  fair  iividtb.  ^\ing  chal- 
cooite,  oxide  and  rarbtinale  on^s,  ranging  15%  to  65%  in  tenor. 
COPPER  WORLD  MriES.  CALCFORNIA. 

Oflier:  WiJrox  Blk>,  Lob  .\nge!es,  Cal.  Goo.  H.  Sisson,  president;  Geo. 
D.  Copi'land,  s<H'n"iar\';  E,  M.  Clark,  superintendi-nt.  fluids,  in  the  Hark 
mining  distriet,  37  miles  northwi^i^t  (if  Man\»*l,  San  l^emanlino  Co.,  Cal- 
Property  earric  s  eon-^id<'r;ibh*  lrni!*'S  of  oxide  ore,  betwet'n  fM>rphyrj'  and  Ume* 
ptone,  theM^  averaging  12%,  to  15%  copper.  Has  alnntt  3,(NH>'  of  sliafts  and 
tnmn'is.  Has  50-ton  water-jacket  blast  furnace  at  Bailey  Wells,  5  milea 
from  niine.  (onipany  wils  in  eorc  financial  straits  at  last  accnunfst, 
COPPER  WORLD  MIlfUfG  CO,  WASmNGTOlf. 

.\t  LiX)mii5»  ( Jkanegun  Co.,  Wash.     Jtihn  Wentworth,  8upcrint*.*ndent. 
Develop  11  ur  by  tunnel,  with  ^mall  forci?,  at  last  aecoitnta. 
COPPER  ZONE  MINING  CO.  NEW  MEXICO. 

Company  wils  diapofiseaac^d  of  H»  lands  and  Is  probably  dead. 
SOCIEDAD  MINERA  C0Q1TEMBAHA.  CHILE. 

Pn»perty  of  this  company,  including  the  Rosano.  Soeavon  and  other 
mines,  in  located  at  La  Serena,  Coquimbo,  Chile.     Cannot  be  learned  that 
company  is  producing  at  present. 
CORA-ROCK  ISLAND  MINING  CO.  MONTANA. 

O^iis  the  Cora  and  Hix'k  Island  mines  at  Butte,  8U\T?r  Bow  Co.,  Mont.; 
9^*1  of  *itoek  issue  is  held  by  the  United  Copper  Company. 
CORDOBA  EXPLORATION  CO.,  LTD.  SPAIN. 

i  >ffiws:  Hf  bburu'on-T\  ne,  England,  Mine  office:  Manriques  9,  Cordoba, 
Spain.  Organixifl  181»7,  with  rapitalixation  £60,0tX),  in£10share«;  de- 
Untures,  about  £50.t>00.  Sir  .Vndi\w  Nobk%  a-irt.,  K.  C.  B.,  F.  R  S.,  chair- 
man; W.  M.  Brt>wn.  m^tviAry .  Richard  E.  Carr,  \1ce-iH3nsid  at  Cordolia, 
^neral  managrr;   \\n-\   E.  O.  Carr,  mining  captain.     Lands.  284  hectarr-s. 

•CIVS,   10  miU^s  norttH't««t  of  (\u^lol»a,  Andalusia,  Spain.     Pn>perty  is 
the  f.Vnxi  Muriano  group  and  was  worked  to  a  depth  of  at  least 
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400'  by  tin*  Homaos,  notwithstanding  the  mine*  being  ven^  wet.     Property 

ahowa  6 principal  veins  and  fi«'Veral  anuillc r  fissure  veins,  rairjing  chak^opyrile 

witU  gangiie  of  ealeitf »  quartjs,  clay  and  counlr)-  rock,     Vfins  have  following 

length:   CaJavera,  545  yarda;    Lorenzo,  1,525  yards;   Excelsior,  545  y&rda; 

CfcfTo  Miiriano,  2,835  yards;   IsalxO,  1,850  yards;  total,  7,3<X)  yards.    Some 

of  the  ore  from  the  old  Roman  mine«  has  assayed  28%  to  34%  eopper.    Com- 

fmny  has  unwatered  old  mine^  on  the  Cerro  Muriano  vein,  ptimping  there- 

lT«n  3,000  cubic  mteres  of  water  daily ^     How  thi>  Il^jmanii  handled  such  an 

inflow  of  water  without  macliiner}'  is  a  myst-erj  .     Main  slmfta,  300  nietn** 

ap«t»  are  154  and  164  metres  in  depth.    Vein  waa  eut  at  deptlia  of  ItMJ  metres, 

130  metres  aad  160  nietn^^  shuwing  average  width  5  to  13  metres.     Beat 

portions  have  been  worked  out  by  the  Romans,     This  propt^rty  is  one  of 

the  largest  and  most  interesting  of  the  old  Hisjjant> Roman  mines,  and  was 

famuus  Ijefore  the  Christian  era  for  the  high  quality  of  the  eopptT  and  brass 

pfcriueed  from  it^^i  oret^,  but  has  been  entirely  idle  for  some  2,000  years,  until 

(^opened  by  the  present  owneis. 

CORHELIA  COPPER  CO.  ARIZONA. 

At  Gila  Btmd,  Pima  to.,  Ariz.  i\  G.  I^nyman,  superintendent.  Was 
ti^i'ekipiiig  with  small  force  at  last  accounts. 

<^oimELL  MnrE.  British  Columbia, 

L4xated  in  Nanaimo  district,  B.  C,  Has  thnr*e  hvils  upcn,  di-t-peat 
280^,  on  a  12^  vein,  giving  medium  grade  of  ehalcopyrili-  and  a  Uttk«  htimile, 
^  a  felsitic  gan|2rue. 

CORKETT  MINE.  CALIFORNIA. 

Ovvnt'd  by  H,  W,  Comet t,  Merced,  Mariposa  Co,,  CaL  Vt-in  mattc^r  i^ 
•cliifltose  diabase  with  3'  pay-i5trcak.  On*  mainly  chulcopyrite,  nmning 
J7%  to  23%,  copper  and  S2.25  to  $4.50  gold  pir  ton.  \Xm  developing  with 
'^all  force  at  last  accounta, 

CORKDCOPIA  COPPER  CO.  OREGON. 

Suppf^'d  to  Ik.*  developing  property  near  Quartzburg,  Baker  Co.,  Ore, 
hit  no  returns  s4_^curt'd. 

CORNWALL  COPPER  MINES.  MISSOURI. 

Located  in  8t4>.  Genevieve  coimty,  Missouri,  and  wen-  worked  nn  a  fair 

icftle   circa    1860.         The    ore^    of   copper    are    grtnit-er    in    \iiriety   than 

m  quantity,   those   foimd   indudiiig  rtiprite,  eovelliU%   malaehite,  azurit^^, 

chalcocite,  lKimit<\  ehftlcfipyrile,  melacMuiU',  ch^dcauthite  mid  ehrjsocolla. 

U  COMPANIA  CORO  CORO  DE  BOLIVIA.  BOLIVU, 

Mines,  at  Com  Coro,  La  Paz,  Bolivia.  Thb  company  works  native  copper 

occurring  in  bed^  of  eonglomorate,  and  is  thc^  larg^e.st  producer  of  the  district, 

making  about  1 ,50<J  tons  of  mineral  averaging  ^5%j  fine  coppc^r  yearly.     A 

little  cuprite  and  ehalcoeite   occur  al.so;    silver,  found  with  the  copper  in 

native  form,  as  at  the  Lake  Superior  uiinea,  is  an  important  by-product. 

CORONA  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Has  claims  near  Santa  Rita,  N.  M.     Reorganized  1902,  with  O.  H.  Baum 

as  preaident.     No  returns  secured. 
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CORONADO  MTNirrG  CO.  ARIZDIfA. 

(Hfirc:  to  PuKtolTifr  Sq,,  linstrm^  Ma^s.  Mini*  office:  CliftoD»  Umham 
Co.,  Arisfi,  Fjiuploys  20  men.  OiiBfanized  19(12,  under  [avcs  of  Maine,  uith 
rftpitaljzEirinn  $3,(J<M»,<HR),  shiirea  $H)  par.  VVjii.  B.  Thomp«»on,  pivssident^ 
John  W.  Kelch's,  vire-pn^ident;  W.  J.  Pidnipr,  secret aty;  John  K.  Erskine, 
Jr.,  treasuriT.  Lfimls,  22  t'lainuH,  in  prt>pesa  of  piiti'iitln^,  arpa  2O0  acres, 
showing  8f»veml  tLS8unp  wiai  and  IcTuw'f^  earn  ing  hulphidc  ores.  Has  8e\*eraJ 
sliallow  shaft*!  and  tnniit*ls,  longest  2CK)'.  A  riinsiderablf  hi>dy  of  sulphide 
on-,  a.si^ayin^  alnnr  UH^,  c"opp><'r,  hua  tnt'n  op^-ntti  on  the  Emerald  claim, 
from  whieti  shipments  were  made  to  smelt^T  at  < 'ilfttjn,  Graham  Co.*  in  1902« 
The  fanions  t 'oronado  vein,  long  worked  by  the  Aiizona  i'opp<^r  Co.,  ia  sup- 
posed to  run  through  this,  property,  and  will  be  searched  for  and  dovdorped. 
Property  adjoins  the  mines  of  the  Detroit  and  Arizona  mining  companies 
and  is  regarded  a.s  decidedly  pn*nil^ing, 
CORUWA  COPPER  CO.,  LTD,  SPAHT. 

(!)t1io'.s:  (  liisvvell  House,  Fiiishur>'  Pavement,  London,  E.  C,  Eng. 
R.  F.  A.  Malabar,  seeretar\\  Capital,  mauinal,  £l,l¥)0,OnO.  C^jmjiany  was 
organized  to  ac«|uire  the  Santiago  mines  in  the  Province  of  Conmu.  Spain. 
CORY  BROS.  MINING  CO.  MONTANA. 

Was  de\'eloi>ing  a  group  of  copper  and  gold  propertiea  on  Beaver  Creek, 
north  ^f  Helena,  Montana,  at  last  accounts. 
COXHEATH  MINE.  NOVA  SCOTIA. 

( twned  by   Cape   Bn*ton  Copper  Co.,  Ltd. 
CRACKER  JACK  MINE.  ARIZONA. 

Xt-ar  Fay  son,  i.Jila  Co.,  Ariz,     A.  Lockwood,  owner.     Was    prospecting 
with  small  foree  at  lii-st  accounts. 
CREEDE  COPPER  MINING  CO.  WYOMIHG. 

Near  Rawlins,  Carl>on  Co,,  Wyo.     L.  E.  Armstrong^  secretar)-.     Wq» 
working  .Hinall  force  at  cloa<^  of  1902. 
CRESCENT  COPPER  CO.  UTAH. 

Suppiw**Hl  to  be  operating  near  Park  City,  Summit  Co.,  Utah,  but  no 
retums  s«eured. 
CRESCENT  COPPER  CO.  WYOMING 

Ofliee  and  mine:  Eneampment,  (^arbon  Co.,  Wyo.  G.  E.  Heber,  super* 
intendent.  Was  employing  a  few  men  on  development  work  late  in  1902. 
CRONA  COPPER  CO,  COLORADO. 

Organized  \n'  i\  W.  Strong,  secretary  and  treasurer,  Lyons,  Colorado; 
nu  retums   secund. 
CRONNEBANE  MINE.  IRELAND. 

This  property,  near  W'icklow,   lix'landi   was^  making  about   1,250.000 
ptiunds  of  refined  eoppM^r  annually,  at  the  close  of  thit  Eighteenth  century,  bvit 
i.*i  now  turning  out  only  fifteen  to  twenty  tons  yearly,  secured  iis  cement 
eopixT  from  Ihr*  inine-water  leachings* 
CROWN  LYELL,  LTD.  TASMANIA. 

UffitN's;  'J5,  l^idk'ld  St.,  Glasgow,  Scotland.    J.  11  Sul!t,'rland,  i<  (  r  tary. 
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Capital,  nominal,  £300,000;   issued,  £155,()C7.     ProjxTty  consists  of  mining 
claims  at  Mount  Lyell,  Montague  Co.,  Tasmania. 

COMPARIA  DE  LA  CRUZ.  MEXICO. 

Mine  office :  La  Cruz,  Tamaulipas,  Mexico.   Opened  by  shafts ;  produces 
copper  and  lead;  employs  200  men.     J.  M.  Gonzales,  manager. 
CRYSTAL  LAKE  GOLD  ft  COPPER  MTHNG  ft  COLORADO. 

SMELTIHG  CO. 

Office:  Barristere'  Hall,  Pemberton  Sq.,  Boston,  Mass.  Philip  G.  Daw- 
son,  president;  Kendric  P.  Crawford,  treasurer  and  general  manager;  A.  D. 
Wise,  secretary.  Capitalization  $1,500,000,  shares  $1  par.  Has  4  claims 
on  HotchkiBB  Mountain,  south  of  Lake  City,  Hinsdale  Co.,  Colo.,  also  other 
daims  in  vicinity  of  Lake  City;  no  returns  secured. 

CRYSTAL  MOUHTAIN  MHUNG  ft  DRAINAGE  CO.  COLORADO. 

At  Crystal,  Gunnison  Co.,  Colo.  Geo.  W.  Melton,  superintendent.  Has 
c<^per,  gold  and  silver  ores,  opened  by  tunnel,  with  steam' power;  small 
force  employed. 

CUBA  MnHHG  CO.  UTAH. 

At  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  John  Swanson,  superin- 
tendent; copper-gold  ores;  steam  power;  employed  15  men  at  last  accounts. 
CUBAH  MHUNG  ft  DEVELOPMENT  CO.  CUBA. 

Offices:  Dashood  House,  London,  E.  C,  Eng.  Registered  March  18, 
1902.  Capital,  nominal,  £250,000.  J.  J.  Jonas,  chairman;  A.  Mitchell, 
secretary;  F.  J.  lUch,  mine  manager.  Lands,  2,766  acres,  in  the  province 
of  Pinar  del  Rio,  Cuba,  carrying  copper  ores,  with  indications  of  asphalt  and 
petroleiun.  Veins  exposed  range  6'  to  22^  wide  and  assay  5%  to  16%  copper. 
At  last  accoimts  Mr.  Rich  was  reopening  the  Kohly  mine,  having  5  old  shafts 
Trhich  were  foimd  in  bad  condition. 

CUBANA  CONSOLIDATED  COPPER  CO.  MEXICO. 

Supposed  to  own  545  acres,  bought  for  $20,000,  in  the  Arizpe  district 
of  Sonora,  Mexico,  but  address  of  company  not  found. 
LA  CinVRE  GROUP.  BRITISH  COLUMBIA. 

Owned  by  E.  A.  Cleveland,  of  Vancouver,  B.  ( '.  Lo<*ated  on  Princess 
Royal  Island,  Skeena  river  division,  Cassiar  district,  B.  C.  Development 
limited  to  tunneling. 

CULUGAN  MINE.  WISCONSIN. 

A  property  in  Douglas  Co.,  Wis.,  on  which  a  little  work  was  done  in 
1899;  now  idle. 

CUPRITE  COPPER  CO.  ARIZONA. 

Mine  office:  VAil,  t^ma  Co.,  Ariz.  W.  H.  Lake,  superintendent.  Was 
developing  by  shaft  and  tunnels  at  last  accounts. 

CUPRITE  MINING  CO.  WYOMING. 

Property  is  in  the  vicinity  of  Holmes,  Wyo.  Was  developing  with 
small  force  at  Isst  accounts. 

CYPRESS  MINE.  ARIZONA. 

Near  Bigbug,  Yavapai  Co.,  Ariz.  Frank  Thornton,  superintendent 
Said  to  have  a  good  showing  of  copper-gold-silvcr  ores. 
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DALAFTE  SOELV-OG-KOBBERGRIIBER.  HORWAT 

A  aniall  |ircKluc(T  o(  silver  and  Cfipper,  irnepulaHy  worked*  at  Brunke- 

DALTON  ft  LARK  MHIING  &  MILLIHG  CO. 

AbwrbcHl    by  Birighatu  C'oniMjlidiit^^d  Miuiiig  &  Smelting  Co, 
DALY  MOTE.  MONTAHA. 

At  CopperopoJis,   Mciigher  Co.,  Mont.     W,  W.   McDow-eU,  lessee  and 
roanagicr.     Pmperty  has  been  a  small  producer  of  exceptionally  high-grade 
orf*  ftir  some  years  past. 
DALY-JUDGE  MIKING  CO.  UTAH. 

Omce :  Salt  Lake  « 1ty ,  Tt lih.  Mine  office :  Park  aty»  Summit  Co.,  ITtah. 
Orgimi/>«(i  UKil,  under  Iiiwb  of  Utah,  tind  undersitood  t«j  have  cash  f^iirjilus 
t)f  abiiut  $15<),(MJl},  imd  to  b<"  likely  to  pay  dividends  during  19<I3,  John 
Daly,  president;  John  J.  Broughall,  general  manager;  John  Mc.Soriey,  supei^ 
intendoDl-  Holdings  very  extensive,  main  traet  including  265  acres  patented 
lauds  J  also  owtis  Anchor  mine,  with  20  patt-nt-ed  claims,  area  450  acres, 
bough!  .\pril,  1002,  for  one-fourth  of  the  (*ap»tal  at<»ck  of  the  Daly -Judge  Co. 
Hiii^  openings  on  3  orf  iHwlieH,  known  aa  the  South,  Contact  and  North  veins, 
the  f  nil  Idle,  or  t  out  act  vein,  beinj;  the*  principal  pr<jdueer.  Ore  bodies  are 
I  urge,  well  dehned  and  persist4:nt^  having  Ixen  tniced  3,(XMJ',  Main  shaft , 
1,65()'»  has  3  compfirtmeot*?  Jiml  po\v*Tfnl  hoist  op*^rufing  dr»uble-<iefk 
cages.  Mine  has  upwards  of  7  miles  of  underground  op(*rungSj  iuid  is  driving 
an  8,000'  draiiuige  tunnel.  Mill  was  greatly  rnlargeil  dnring  1902.  Water 
IH  seeun'fl  from  a  lake  2  miles  from  the  mine.  Property  has  excellent  equip- 
ment fifid  iiumagement  and  is  very  highly  regarded  in  Utah. 
DALY-WEST  MmiKG  CO.  UTAH. 

Office:  1(51  S<».  Main  St.,  Salt  Lake  City.  UtaJi.  Mine  office:  Park  City, 
Hmnmit  Co.»  lUah.  Employs  BH)  men.  Organixed  1902,  under  laic's  of 
ColoriwIo»  with  eapitalizalion  $3,(>(XJ,000,  shanks  $20  par.  Dividends  to 
close  of  11KI2  have  been  S2/251>.(W>I).  J.  E.  Band>erger,  pn^sideot  and  general 
manager;  J.  l>.  Wood,  viei'-pn'sident ;  J.  Bamett,  secn^tary ;  W.  8, 
MeComiekj  snixnintemlent;  F.  W,  Shennan,  mill  superintendent.  Lands, 
about  60  patented  claims,  area  250  acres^  in  the  Uintah  district  of  Summit 
Co,  For  H  months  ending  Dec.  I,  1902,  mine  produced  57,<KH)  gro«e  tons 
of  ore,  which  yielded  11,700  tons  lead,  422  iowi  copper^  2»975,000  oi. 
silver  and  6,211  ox.  gold.  Company  is  in  strong  financial  position,  and  is  an 
exeeptinrially  prosperous  and  promising  property. 
DAMARALAWD  COPPER  SYlf-  GERMAN  SOUTHWEST  AFRICA* 

DICATE,  LTD, 

(Office  suppris«-d  to  !)e  at  Johannesburg,  Transvaid  Colony,  S.  A.     Is 
developing  the  Matchleas  mine,  at  Windhoek,  German    Southwest    Africa. 
C.  H.  Herzig,  manager. 
DANES  LEA  MINING  CO.  CALIFORNIA, 

Eight  miles  ejist  oi  Eneinitas,  Srin  Di(»go  C*o,,  Cab,  near  the  PaeitV  coast. 
W.  C.  Ilarland,  San  Di*»g<t,  CaL,  president;  W.  H.  MeKinnon,  Rneinitas, 
Cal.,  manager.     Lands,  20  claims,  with  2  shaft*  of  lOO'  and  280',  al^o  tiumeli 
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7*  H  3'  vein  of  medium-grade  chalcopyrite,  traversing  porphyry.     Has  gaso- 

*'*t  powi'f  and  eompfuiy  contemplates  erecting  concentrator. 

^AULTOIf   COPPER  CO.  CALIFORNIA. 

■[       Supposed  to  have   property  near  Daultoii,  Madera  Co.,  CaK ;  no  rt*» 

^Ums  secured. 

^AVEHPORT  BfmE.  WASHINGTON, 

tA  prospcel  near  the  head  of  Horscshtx^  Bnstn,  Wash.     A  ton  «f  or*-  .s!iipj>fd 
k  mnell^r  gave  returns  of  $69  in  li-ad,  cop|XT,  silver  and  gold, 
AVID  HARUM  COPPER  CO. 

Offic**:  3<LI  Broad  St.,  New  York.     Location  of  properly,  if  any,  unknown. 

I>AVTS  BCmiNG  ^  SMELTING  CO,  CALIFORNIA. 

Mine  office:  Oro  Grande,  San  liemardino  Co.,  Cal     Lands,  3  copper  and 

9   gold   rlaiins.     Has  SO-ton  water-jacket   furnace,  installed   19U2.     Dr.  J. 

IkMUi  Carey,  secretary,  Los  Ange]c\<?,  Cal. 

UE  I*AMAR-WALL  BJINIKG  &  MILLING  CO,  UTAH, 

Near  Bingham  Canyon,  Salt  Lakf*  t*o.,  Utah.     O.  B,  Haz*4grove,  Bnper- 
Intendent.     Has  auriferous   and   argentiferous  copper  ores,   dexeloped   by 
t-unnel,  >^ith  st»  am  power;   etnploye  about  20  men. 
ilECATUR  COPPER  MINING  CO^  ARIZONA. 

I  Office:  5*)3  North  Main  St.,  EK*catur,  HI.  Mine  office:  Jerome,  Yavapui 
.,  Ariz.  Employs  10  men.  Organized  1897,  under  lawj  of  Arizona,  with 
capi taxation  $2,U00»tXX},  shares  $1  par.  W*  J.  Wayne,  president;  Frank 
I*.  Wells,  vice-president  and  treasurer;  Gt^o.  R.  Bacon,  st*cretary.  Pn'ceding 
ciflicerB,  Eugene  Head,  C,  W.  Devone,  W.  S.  Owens  and  Samuel  Morthland, 
directors;  W,  8.  Owens,  suf>erint<^iident.  Lands,  10  elaiiiis,  4  patented, 
Area  180  acnes,  also  10-acrt^  milUite,  10-acrt*  sna^lttT  site  and  sundry-  other 
lands^  in  the  Verde  district  of  Yavapai  Co.,  showing  It)  fissun^  \'eins  and  lenses, 
df  which  4  are  being  developed,  these-  ha\inp  aAcrage  width  of  4',  giving  aver- 

tp  assays  of  5%  to  8%  copper^  $10  gold  and  2(]l  oz.  silver  per  ton.  Oxide 
d  carbonate  ores  near  surface;  sulphide  ores  below  depth  of  50'  to  IJO'; 
6  shafts,  deepest,  280';  2  tunnels  of  70'  and  150'.  Gasoline  power.  Prop- 
erty adjoins  the  Unit^ed  Verde  mine.  Per  ll>rj3  company  will  drift,  to  develop 
2  large  on*  bodies;  will  instdl  new  machinery  and  en»^ct  10-Hfanip  mill  on 
gold  mine  in  the  Mineral  Point  diatriet,  where  a  fnt-  milling  gold  \'ein  has 
lieen  developed.  Proix-rty  w^enia  conservatively  managed  and  nfRcers  are 
men  of  goixl  standiiig. 

DEDHAM  COPPER  MINING  CO.  WISCONSIN. 

Office:  West  Superior,  Wis,     A.  B.  Ross,  president.     Lands,  32t)  acres, 
8  miles  from  West  Superior,  Douglas  Co.,  Wis.,  on  the  northern  fold  of  the 
Keweenawan  copper  formation.     Hiis  11  t^'stpits,  along  line  of  strike  of  a 
B^pper-bearing    amygdaloid,  in  dktanee  uf  8541',     Compan\*  ha^s  authorized 
■bond  lESue  of  SI  50,000.     Management  of  company  composted  of  men  of  ex- 
cellent standing. 

DEEP  RIVER  GOLD  MINING  CO.  NORTH  CAROLINA. 

At  Higli  Point,  Guilford  Co.,  N.  C.     W.  G,  Gmther,  manager.     Company 
ii  ifcopening  old  copper  and  gold  mines. 
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DEER  CREEK  GOLD  ft  COPPER  MINING  CO.  WASHIHGTON^ 

Nt^ar  Silvcrton,  Wash.     Sf)ino  dovelopiiient  work  done  by  tunnela  BJogM 
drifts,  showing  a  considcTablc^  body  of  low-grade  ore. 
DEL  NORTE  COPPER  CO.  CAUFORHIA* 

Supposed  to  U'  operating  near  Smith  River,  Cal.,  but  no  details  secured- 
DELAWARE  MINE.  MICHIOAN. 

An  idle   proper rty   in   Keweenaw  county,   Michigan,  on  which  aboufc 
$3,300,000  have  been  sunk  by  successive  managements.    Very  fully  described 
in  the  1902  edition  of  this  work. 
LA  DEMOCRATA  MINING  CO.  MEXICO. 

Operating  at  La  Cananea,  Sonora,  Mexico.     Has  steam  power  and  Sk 
small  smelter,  producing  copper,  gold  and  silver.     Lands  adjoin  properties 
of  Greene  Consolidated. 
DENVER  MINE.  ARIZOHiL. 

At  Gilbert,  Yavapai  Co.,  Ariz.    John  Witherally,  owner  and  manager-.. 
Was  developing  gold-copper  ores  by  shafts,  at  last  accounts. 
DENVER  COPPER  MINING  ft  LEASING  CO.  CGLOILAIX^  « 

Had  copper  claims  in  the  Morrison  district,  Colo.    Letten  to  company"^  , 
addressed  Denver,  returned  unclaimed. 
DENVER  GROUP  GOLD  ft  COPPER  CO.  ARIZOH#^ 

Office:  319  Douglass  Bldg.,  Los  Angeles,  Cal.    Mine  oflSoe;  Wickenbuij^^^ 
Maricopa  Co.,  Ariz.     Capitalization  $2,000,000,   shares  $1  par.    Tlios.  =— — ? 
Wadsworth,  president.    Lands,  10  patented  claims,  area  194  acres,  12  i 
northeast  of  Wickenburg.     Mineral  formation  traced  6,000',  with  width  J 
X<}  300'  of  vein  matter,  showing  scattered  parallel  veins  and  stringers.     BCL.    as 
tunnels  of  225'  and  600',  also   5   prospecting  shafts.     Assays  iriiow  IS^^% 
copper  and  $10  gold  per  ton.    Ore  sulphide,  carrying  a  little  native  copper. 
DERBY  SYNDICATE,  LTD.  AUSTRAL^HA 

Offices:  66,  Plnsbur>'   Pavement,  London,  £.  C,  Eng.    J.  Mi  Lir  ^buj, 
secretary.     Company  supposed  to  be  interested  in  copper  property  in  Writ  ^    lu 
Australia. 
DEROFFSKI  MINE.  grmt^  tm 

Near  Semipalatinsk,  Siberia;  is  a  verj-  small  producer. 
COMPANIA  MINERA  FUNDADORA  DESCUBRIDORA.  MBXLCO, 

This  company  is  operating  on  a  considerable  scale  in  the  states  of  Dura^c^ 
and  Sinaloa.     D.  Gough,  manager.     At  Mapimi,  Durango,  has  a  TCduc^SQO 
plant  and  was  enlarging  smelter^,  in  1902.     Has  recently  installed  andectnr 
plant.     At  Conejos,  Sinaloa,  company  has  mines  and  a  200-ton  smelter,  and 
\s  to  have  a  branch  railroad,  36  miles,  from  Conejos  to  Pelayo.     Ore  bodSv 
said  to  Ije  of  great  ext^^nt  and  value,  and  property  is  regarded  as  one  of  ex- 
ceptional promise. 
DESCUBRIDORA  MINING  ft  SMELTING  CO.  MEXICO. 

See  Coinpania  Minera  l^\mdadora  Descubridora. 
DETROIT  COPPER  MINING  CO.  OF  ARIZONA.  ASIZdii 

Office:  99  John     St.,  New  York.     Mine  office:  Morenci,, Graham  Co.,       M  ^ 
Ariz.     Mines  active,  employing  about  1,000  men.     Production,  500  to  700 
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^^B^ore  daUv.     Output  of  n'fmrcl  roppt^rfor  HWll  wafl  r7,5I^'5,<KK>  ponmh. 
^IhiAl't^d  pniduclion  for  19<>2,  Is  1«J,(MKI,IMM>  pounds.     Ojy^imt/A'tl  nndvi  \:%\\h 
of  Michigan,  with  capitMliy4Uit»n  $K(MK)JHH)^  shai\-s  |2ri  par.     Jtm,  Donis,\t\i^, 
predtdent ;  Jos.  Van  VIeck,  vicp-prfsid<*nt ;  Geo.  Nntman,  st^prpt^rv-  and  lrt*<u»- 
urpr;  Chas.  E.  Milk,  supfTtntcndent ;  0.  E.  Hunt,  mdl  supc *rintnnd*'nf .     Prin- 
cipal mintA  of  the  company  an*  the  Ry'Tson,  Anzomi  CVntral,  (oppt»r  Moun- 
taon,  Montejsunm  and  Yankee,  Company  ftlso  workrd  a  sniiill  fon-r-  at  IIm^Su- 
ptrior  mine,  ne^ir  Lc>rtM*urg,  in  the  Virginia  district,  lat<*  in  191)2,  witli  a  view 
ta  fHMinog  a  gilieioiLs  on»  for  fluxinir,  th«'ix^  beinjs  »  hu"k  of  this  grade  of  nn-  in 
the  mineii  of  the  Clifton  distriet.     Concentrator  and  sna^t^^r  are  at  Mon-nei, 
near  the  mines.     (*oncentnitor  was  parfh'  n4>iiilt  in  19(>2  and  new  niaehiner)^ 
addied.    Only  4130  ^fdlons  of  water  are  nsed  in  coneentraling  one  tt>n  of  i»r<', 
Oldww^lter  was  burned  ,  June,  IfMX)^  and  was  neplace<|  with  a  large  and  thor- 
oughly modem  plant  of  about  l,fW¥l  lom  daily  capacity,  in  1901-    Smelter 
tun»  out  99%  blister  copper*     Ore  Is  lovv^  grade,  niiming  3%  to  4%  ropper 
andcjuTj'ing  only  traces  of  gold  and  silver,  hvit  ore  meaBuree  are  ver>'  exten* 
aive.    Ptop«;rty  is  managed  with  comniendaltle  skill  and  economy.     Fully 
equipped  with  8t4?amf  water  and  eiettrir  power. 

BEWEY  COIfSOLIBATED  COPPER  &  GOLD  IDAHQ. 

MIHING  &  MILLIHG  CO. 

Had  gold-silver-copj:M?r  elainis,  at  Grange ville,  Idaho  Co.»  Idaho,  and  had 
officT  at  215  Atlas  Blk,,  Salt  Lake*  City,  Ctah.  PoHta!  anthorittes  unable  to 
♦i^-IiviT lettiT  to  the  company  in  November,  liKl2, 

DEWEY  MIHING  CO.  IDAHO. 

Was  opening  gold-copper  claims  by  tunnels  at  Biar,  Washingtiui  Co., 
Idaho.     Lette^r  to  company  retiimid  unclaimed,  November,  1902> 
DEWEY  CITY  MINIHG  CO.  COLORADO. 

Was  op^e rating,  cin-a  1899,  near  Gunnison,  Gunnison  Co.,  Colo.  No  r*- 
•  ums  secured  and  company  probably  out  of  buniness. 

DIAMOIO)  JOE  MnTE,  ARKANSAS. 

Ixx-ate-d  at  Silver  City,  Montgomery'  Co.,  Arkansas;  Frank  Pease,  owner. 
Ha*s  a  shaft;  veins  carry'  silver,  lead  and  ei>pper  ores. 

EL  DLAZ  GOLD  a.  COPPER  CO.  MEXICO. 

Office:  332  I>TexirI  Bldg,,  Pliiladelphia,  Pa.  Mine  office:  Papinto,  Ja- 
tiaco,  Mex.  Organized  19<>1,  under  New  Jereey  law 8,  iftith  eapitali?.ation 
II  ,600,000,  shmvs  1 1  par.  Daniel  Lamont,  Jr.,  president  and  trustee ;  Aubre\  F. 
Lee,  secretary%  Laridi?,  60  elaiuis^  incltiding  12  old  workings,  in  the  Raneho  de 
Papinto  district  of  Jalisco.  Property  iM-ing  reopened  at  last  accounts.  Equip- 
ment includes  25-ton  gr»ld  cldorination  mill  and  40-ton  gold  amalgamation 
n\iil,  also  40-ton  smelter.  Officers  are  men  of  good  standing,  No  returns  se* 
cured. 
LA  DICHA  MINIUG  A  SMELTING  CO.  OF  MEXICO.  MEXICO. 

See  Mitchrll  Mining  Co. 
DICKERSON  MINING  CO.  MONTANA. 

^L         At  Basin,  JeffcrBon  Co.,  Mont.     J.  W.  Diekeraon,  manager.     Waadevel- 
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rtping  gold-silver-copper  ores  wnth  small  fon?e,  by  ttmoel,  with  ateam  atul 

waU^r  povvf*r,  at  h\s\  Mrcounfs. 

DINGO  COPPER  MINING  CO.  AUSTRALIA. 

At  Rs8inj2:t(»n,  Korkloy  dwtrirt,  New  South  Wales.     Sold  about  2(X»  U^m 
of  high-^rjvdt*  luind-pickt'cj  oiv  to  tlu^  Lloyd  i  opptT  Company  ia  190L 
DISEMBRIDA  MINE.  .  MEXICO. 

Kxplnring  what  is  apparently  a  considerable  body  of  copper  on%  by  db- 
mond  drills,  near  Mfipitni,  Diirango,  Mexico, 
DOANE  MINE.  WYOMING* 

Propert  \^  nrar  Bait  le ,  t  "arbon  Co.,  Wyo. ;  no  returns  secured. 
DOANE-RAMBLER  MINE.  *  WYOMINa 

Property  in  thr  Enrampment  district  of  Carbon  Co.,  Wyo.     P.  C  Arm- 
bnister,  siiporintrntlc^nt .     Has  a  considerable  body  of  ver\^  high  grade  ore  in 
si^ht;  was  m^tiiirnip  steam  plant  and  other  iiiachinerj'  at  close  of  PJJ2. 
DOANE-VERDE  MINING  CO.  WYOMmG. 

Office:  lS-9«  Haridolph  St.,  Chicago,  lib  Mine,  at  Rambler,  in  Batik- 
Lake  district  of  Cartion  Count}- ^  Wyo.  Operates  summer  seasons  only.  Or- 
ganized 19CJ2,  nnder  laws  of  Wyoming,  with  eapitalization  |1, 500,000,  shanos 
$1  par,  non -assessable,  J.  T.  Clarke,  president ;  Oliver  S.  Brown,  v  ice-prcfi- 
dent ;  Edw.  C.  Eicber, st^cretary ;  H,  T.  ( "larke,  Jr,,  treasurer;  Robert  H.  Young, 
manager.  Property,  7  claims,  area  about  140  acres.  Company  contemplates 
extensive  developemnt  work  on  claims  adjoining  the  Doane-Rambler  group, 
on  which  thoR^  Is  reason  to  expect  a  continuance  of  the  rich  veins  noted  in 
the  DoaTU'-Ramblcr. 
DOGSKIN  MINE.  NEVADA. 

At  Reno,  \Vasho<>  Co.,  Nev.     Wm,  Webster,  superintendent.     Is  opening 
etipp^'r-gold  veiiLS,  by  tunnel,  with  small  force. 
DOLCOATH  MINE,  LTD.  ENGLAND. 

( )f^rrB :  1  .^Sj  Leadenhidl  St.,  London,  E,  C,  Eng*    Miiie  ofiSce :  Camborne,  ■ 
Cornwall,  Eng,     F,   Harvey,  chairman;  F,     W,   Thomajiy  aecTtetary;  R.  A.  ■ 
Thfiriia^,  mine  iiu-mager.     A  large  prcniricer   of   tin  and  a  small  producer" 
of  copper  from  mines  at  Camtjome.     Deepest  shaft  is  down  nearly  a  hair 
mile. 
DOLLY  HYDE  MINE.  MARYLAND^ 

L<icated  in    Frederick   county ^  Marv'land,  and  Is  the  prineip:d  eoppi'ir 
mine  of  this  state,  though  never  a  large  producex.  Ores  occur  as  niala^Kite^ 
bornite  and  ehrdcopyiite,  in    limestone  country  rock.     Now  idle, 
DOLORES  COPPER  MINING  CO,  MEXICO. 

Mini^  otTire :  Matehuala,  San  Luis  Potoei,  MeJcico.     W,  B.  A.  Dingwall^ 
general  man.'iger;  Luciano  Murcno,  supH-rintendeiit.     Opent^d  by  tunnels  an<l 
equipix'd  ^vith  steam  power;  employs  afiout  3fWJ  men. 
DOMINGUEZ  COPPER  MINING  CO,  COLORADO, 

Has    prof>frty    in    Dfiminguez    Cafton.    near    Delta,  Colo.»  and    plan* 
nsunrption  of  work  in   HK13. 
DOMINION  COPPER  CO.,  LTD.  BRITISH  COLUMBIA- 

Addre^ss:  Greenwood,  B.  C,     Mines  at  various  points  in  the  Yale  and 
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Owiboo  dtsinct.     Haa   a  smelter  at   Greenwood*     i*roix:rty  pmduijeB  both 

fiold  aiifl  Clipper.     Jami^s   Bfeen,  ^rm'rul    nmiiii|ii!r, 

D0«  CARLOS  &  EUREKA  COWSOLIDATED  CO.  MEXICO. 

Offife:  Detroit,  Mich.  I^iid^,  at  Nombnp  dv  Dios,  Dunuijio,  M«'\ico; 
mines  iacliide  Don  Cark»  Anexa,  Eureka  mid  olliers,  duvi-li^ptd  by  shnfta 
iod  equipped  vriih  st^ani  power.  Ons  mnry  copper,  mlver  and  gold, 
F.  Ux  Norris,  manager;  employs  jilwut  2t)0  men. 

DOIA  LOUISA  COPPER  &  GOLD  MIHIMG  CO.  MEXICO- 

Offic?:  60  Wall  8i.,  Now  York.  Miodcan  gcntTal  oflicf*;  I  A,  Saii  Fran- 
ttsco  7f  City  of  Mexico,  Mex.  Mine  office:  Acuitzio,  Michoaean,  Mex.  Em- 
ploys about  40  men.  0rgani2ed  1902,  under  laws  of  IX*lawart%  with  capital- 
iiation  ll.SfW^fKX).  sliares  $5  par,  $2  piiid  in.  Clias.  M.  Heath,  prcHidtnt; 
Wm.  A.  Buckman,  vicivpresident ;  Manuel  L.  Ward,  secretuns  Da\'id  Bu- 
fbflaa,  tn^asurer.  Directors  are  prweding  ofHeera,  Jos,  B.  Quiu,  Geo.  W, 
Wkwood,  Jas-  Verdin  and  Geo*  Buckman.  A.  J.  Peyton,  genera!  iiianai^er; 
X  G,  CoUiru^ion,  5upc»rintendent ;  T.  Richmond  Cmm,  miniuj^  enj2:ineer;  Mig:ucl 
Gojon,  mining  captain.  Lands,  45  patented  perteneneiiis,  area  111  a4Tt*8, 
in  Ihc  Moiiella  district  of  Michoaean,  showing  4  fissure  veins,  of  which  2  are 
being  developed,  these  averaging  3'  wide  by  3fMJ'  long  and  giving  estimated 
values  of  g%  to  63%  coppt^r,  up  to  $32  gpld  and  up  to  120  oz.  per  ton  silver, 
fmm  ccdde  ores.  Shaft,  60';  2  tvinnela^  aggregating  158'.  Horae  ptiwer; 
*«Jt«t  railroad  station,  Coapa,  24  miles,  on  Mexican  National  R.  R.  For 
1^3  company  contemplates  installing  steam  hotst  and  sinking  double  com- 
partment shaft  to  a  depth  of  5<X)'.  Mine  shipp(;d  KKl  tons  high  grade  ore  in 
iWmber  and  company  contemplates  paying  dividends,  early  in  UK  13. 
DOROTHY  MEIE,  VIRGINIA, 

Located  north  of  Virgilina,  Va,  Was  a  shipper  of  sulphide  ons  in 
1900;  DO  later  returns  secuix-d. 

Bos  CABEZOS  COWSOLIBATED  MlIfES  CO.  ARIZONA. 

Near  Dos  Cabczoti,  Cochise  (  o.j  Ariz,     i\  W.  Roberts,  siipi'nntendent. 

Was  de?eloping  copper  vein  by  tunnel,  with  steam  power  and  small  foroe, 

•t  last  flceouiits, 

DOUBLE  STANDARD  GROUP.  ARIZONA, 

At  Loehicl,  Santa  Cru^  To,,  Ariz.     Frank  01s<'n,  owniT  uud  irmnuger. 

Property  has  cop{>er,  8il\*er  and  lead  oit^a*     Is  developing  by  shaft,  with  small 

force* 

DOUGLAS  MINE,  NEVADA. 

Near  Yeriogton,  Lyon  Co.,  Nev*     H.  E.  Miller,  supt^riutrndfiiL     Was 

Btnldog  shaft  and  driving  tunnel  at  la.^t  accoimts. 

DOUGLAS  MlifllfG  &  MILLING  CO.  WYOMING, 

Mine  office ;  Douglas^  i*!irl>on  Cb.,  Wyo.     Land.s,  in  the  Dou^rla^s  <  ni  k  dis- 
trict,    O.  G.   Bhiisdell,  sup<>nntendent,      Prup^rty   adjoins     thr*    lijimbler. 

Onjp  cupril^>  carr>'ing  good  gold  values.     Was  working  small  force,  in  tutmel, 

at  dose  of  1902. 

DRAGOON  COPPER  CO, 

Office:  924  Columbus  Ave.,  Boston,  Mass.     No  particulars  learned,  and 
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no  trac<*  found  of  company 'b  mining  property,  which,  judged  from  title,  pr^ 

sumably  ie  located  in  Dragoon  Mountains,  Cochise  Co.,  Ariz* 

DRAGOON  COPPER  MIIflHG  &  SMELTING  CO,  ARIZOIIA. 

Offict!  and  lain*^:  IVarie,  Cochisf  Co.,  Ariz,  Employs  10  inen.  Organ- 
bed  1902,  under  laws  of  Ari/.ona,  with  capztfthzation  S2,0CHJ,000,  sharvs  %l  par, 
DOfi-asscfisable.  C,  M.  Renuud,  president;  W.  ilrthur,  Phipps  vice-president; 
G.  H.  Moabei*,  secretary  and  treiisurer;  G.  M»  Henrjv,  general  manager;  pn^ 
ceding  officers,  M.  Praser  and  T.  H.  Gnicy,  director*;  Henry  Beckmann, 
mining  captain.  Property,  20  claims,  area  alwut  400  acres,  also  5-acn; 
miUsite,  in  the  Turqtii:>ist*  distriet  of  Co<*liise  Ck>,  Company  b  developing  & 
fiasure  vein,  diniensionfl  not  stat4.«d,  earrj  ing  eetimatod  average  value  of  16% 
copper,  3*J%  lead,  a  little  gold  and  16  oz.  sil\*er  per  ton.  Onoe,  oxides  and 
carbonates.  Main  shaft ,  100'  deep.  Gasoline  power;  company  contemplatea 
sinking  shaft  70(1'  in  H*03. 
DROGSET  KOBBERVAEr^.  NORWAY, 

At  Moldalen,  Norway,  Produced  2,718  tons  cupriferous  pyrit<:s  in  1900, 
DRUMMER^S  DEVELOPMENT  CO.  WASHUfGTON. 

Addrt'ss:  care   nf  Thos,    JIaloney,  Chelan,  Wash.     Has  secured  some 
developUK  nt;  mnnagemint  expects  to  s;hip  ore  in  1903. 
DUCHESS  MINING,  MILLING  &  SMELTING  CO.  WYOMING. 

Office:  Clieyenne,  Wyo.     Mine  office:  HoUnes,   Wyo.     LcRoy    Grant, 
general  manager,     Was  developing,  with  small  force,  at  last  accounts. 
DUCKTOWN  COPPER  MINES.  GEORGIA. 

At  l^iiri'e\  illt ,  Fannin  Co.,  Ga»  Opened  by  shafts  and  have  st^am  power. 
DUCKTOWN  SULPHUR,  COPPER  &  IRON  CO.  TEITNESSEE. 

Ofilces :  Grr»ljHiu  Hoa^-,  London,  E,  C,  Eng.  Mine  office :  Isabella,  Tenn. 
Capt.  J.  LeGeyt  Dani»*ll,  chairman;  V.  J.  BrowTiing,  secretary.  Registered 
Feb.  16,  1891,  Capital,  nominal,  £75,000.  Dividends,  paid  more  or  less  regu- 
larly 1 895  to  iQfMK  Operates  the  Mar\^  and  Calloway  mines,  at  IsaWla,  Tenn. 
Gross  profits  in  19(K)  were  £20,107.  Produces  sulphuric  acid  and  copper, 
frfim  i'hideop>^rite  and  iron  pyrites.  Mine^  opened  before  the  Civil  War. 
Annual  production  of  copper,  tw^o  to  three  million  pounds. 
DUGWAY  COPPER  MINING  CO.  UTAH. 

Proixri >  in  Drrp  Creek  district,  Utah.     O,  F.  Peterson,  general  manager. 
Has  slmft  lot)'  deep,  on  15'  vein  betwec^n  limestone  and  porphyrj^     Or» 
assay  1%  to  ;itj%  copper,  yp  to  45%  lead,  $1.60  gold  and  17  oa.  silver  per  ton. 
LA  DULCIHEA  MINE.  CHILE. 

In  the  Copiapo  district,  Atacama,  Chile.     Deepest  shaft,  one-half  mile. 
Ores,  oxide  and  rarKonale  to  depth  of  600',  sulphides  below.     Vein,  25'  wide 
in  places;  ore  enrri*'s  5%  to  25%  copper, 
DULUTH  COPPER  CO.  SOUTH  DAKOTA  &  ONTARia 

Not  found  l>y  postal  authorities  at  Duhath,  Minn,  Company  has  copper 
prosiX'cts  in  Trill  township,  Algoma,  Ont.,  also  near  Custer  C^ty,  So.  Dak. 
Wm  prospecting  the  South  Dakota  property  with  diamond  drill  at  last  ac- 
counts. 
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DULUTH  ft  ARIZONA  COPPER  MINING  CO.  ARIZONA. 

OflBce:  219  West  Superior  St.,  Lhiluth,  Minn.  Mine  office:  Prescott, 
Yavapai  Co.,  Ariz.  Capitalization  $1,000,000,  shares  $1  par.  Chas.  W. 
Ericson,  president;  Wm.  H.  Daniels,  vice-president;  Wm.  A.  Hunt,  treasurer; 
Gideon  Schelin,  secretary.  Directors  are  preceding  officers,  Daniel  G.  Cash 
and  Hemy  S.  Swift.  Lands,  4  claims,  south  of  Prescott.  Ores  show  average 
aasay  values  of  11%  copper  and  $6  gold  per  ton. 
DUMP  MINE.  COLORADO. 

At  Black  Hawk,  Gilpin  Co.,  Colo.  Walter  Lampshire,  superintendent. 
Has  shaft  and  steam  power;  ores  carry  gold,  silver  and  copper;  small  force 
en^doyed.  ^ 

DUHCAH  GROUP.  CALIFORNIA. 

Addrew:  care  of  W.  C.  Duncan,  Oroville,  Cal.    Property  at  Floumoys, 
Fhimas  Co.,  Cal.     Reported  values  in  Copper  King  shaft  are  9%  copper 
and  $6  gold«per  ton.     Development  work  in  progress. 
DUHCAH  MINING  ft  DEVELOPMENT  CO.,  LTD.      BRITISH  COLUMBIA. 

L^nds:  four  claims  in  £!owhican  Lake  district,  Victoria  division,  B.  C. 
Several  hundred  feet  of  development  work  done  in  1901.     Ores  assay  4% 
copper  and  50%  lead,  with  gold  and  silver  values. 
DUQUESNE  MINING  ft  REDUCTION  CO.  ARIZONA. 

Near  Washington,  Santa  Cruz  Co.,  Ariz.    J.  B.  Tener,  agent.     Was 
devi^oping  a  copper  ore  body  by  shaft,  with  steam  power  and  fair  foree, 
at  last  accounts. 
lA  DURA  MINING  CO.  MEXICO. 

Address:  care  of  Hartmana  &  Groff,  Torres,  Sonora,  Mexico.     A  gold- 
aUver  mine,  with  copper  as  by-product.     Opened  by  shafts;  steam  power; 
250   men.  employed. 
DURGEE  MINE.  VIRGINIA. 

In  Viiigilina  district,  Va.    Area,  1,500  acres;  three  shafts,  deepest  175'; 
vmn  averages  T  wide  and  assays  4%  to  20%  copper. 
BUTCH  MILLER  MINING  ft  SMELTING  CO.  WASHINGTON. 

Office:  202  Denny  Way,  Seattle,  Wash.  Mine  office:  Skyhomish,  King 
Co.,  Wash.  H.  P.  Fogh,  superintendent.  Lands  show  vein  with  maximum 
width  of  18*, -cany ing  auriferous  chalcopyrite,  from  which  returns  of  several 
small  shipments  averaged  $37.65  per  ton,  net.  Has  shaft,  tunnel  and  open- 
cut.  Company  has  expended  about  $15,000  on  the  property,  which  is  said 
to  have  a  fair  showing  of  ore. 
DZANSULSKI  WORKS.  RUSSIA. 

Mines  at  Ttffis,  Kutais,   Russia.     T.  L.   Lazarev,  owner.     Produced 
14,000  poods  fine  copper  in  1899. 
EAGLE  COPPER  CO.  WYOMING. 

Office  and  mines:  Battle,  Carbon  Co.,  Wyo.    Sherman  Lud^^^g,  super- 
intendent.    Was  doing   development  work,  with   small  force,  at   last   ac- 
counts. 
EAGLE  COPPER  ft  GOLD  MINING  CO.  IDAHO. 

Office :  Wallace,  Idaho.     Organized  Ootohor,  1902,  under  laws  of  Idaho, 
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with  capitalif.ation  $1,000,CM>0,  sKarea  II  par.     Ineorpomted  by  J.  tt^  KofJ- 
fjuist,  Ali'x,   B,    Livingston,  et  aU     Property,  short   distance  soUtUeaat  o/ 
Miillaii,   Idaho,  hsLs  ln'iii  urKk-rgoing  development  for  aeveml  yeare. 
EAGLE  COPPER  MUTING  CO.  WASHIKGTON, 

Mint^  office:  (  hi-wtlah,  St+»v<*iis Co.,  Wiu^h.     M.  Mitchell,  supennlendetit. 
Lands,  3  daiins,  south  of  the*  WandcrfuJ  Group,  on  Stevens  Peak.     Asaiyi 
show  gold,  silver,  lead  and  copper.     Developing  by  shaft  and  tunnel,  at  lint 
acrotints. 
EAGLE  MINING  CO.  CALIFORNIA. 

At    Needles,   San     Bernardino    Co,,   Cal.     H.   Ahrena,   supenntendent. 
la  developinjT  foppor  prospeet.s  by   shiift* 
EAGLE  &  BL0E  BELL  MINES.  tTTAH. 

A  goUl  property  at  Tiiitit\  l*tnh,  carr>'ing  considerable  values  in  copper 
EASTER  SUNDAY  MINING  CO.  ARIZONA. 

At  l^ishee,  (  ochise  f  o,,  Ariz.     A,  M.  Tong  <&  Co,,  leeset^.     Was  working 
about  2t)   nii-n  at  hist  jwci^Hjnts, 
EASTERN  NATIONAL  COPPER  CO.,  LTD.  NOVA  SCOTIA. 

Ofliee:  10  Prinre  Si,,  Halifax,  N.  S.  Mine  office:  Che ticamp,  Iiivemeas 
Co.,  N.  S.  Employs  20  men.  Organiaw^d  1902,  under  laws  of  Nova  Scotia, 
with  capitalization  $5lK),00t),  sharen  SIO  par,  non-tiBm^asahle.  Jas.  Reeves^ 
presidi-nt ;  Kolx^rt  J.  Leslie,  viee-pn^jsident;  Jolin  W»  Hegan,  aecrctajy  and 
tre:i4«timr;  Wm.  R.  Dunn,  general  manager^  preceding  officers^  Thoa.  J. 
Lork**,  John  Straehan,  Jas,  Ileardon  and  Fred  P.  Rnnnan  directors;  Mil- 
ton V,  Crrnndin,  HU]xmotendei] t  and  engineer.  Property,  about  149  acres,  ^ 
crown-granted  under  80-year  lease,  also  mill  and  smelter  site  and  200  acres  ■ 
other  lands.  Three  lenticular  ore  bodies  are  Iwing  de vel oped « these  avera^-  ™ 
ing  14'  width  and  apparently  si*mi-coutiimoiis  for  abtmt  a  mih\  Estimated 
value,  5%  copper,  SltJ  golil  and  5  <«/..  wiher  p^r  ton.  Ores,  exclusiv^ely  sul*  H 
phide.  Test  shaft  no\v  sinking,  tit  depth  of  2(M)'.  Drift  nill  l>e  driven  1 ,0UO'.  f 
Prrmaneni  maehiner>'  outfit  under  consideration.  Property  is  6  miles  from 
Inverness  railway*  New  work  contemplated  for  I9<)3  includes  extensive 
undi  rground  devi lopiiient  and  utilisiation  of  water  power  owned  by  company, 
PlauH  for  milling  and  .smelting  not  perfected*  Company  will  have  a  large 
and  rapaeiotLs  harlnjr,  7  miles  from  thu  mine,  also  good  railroad  fai'iltiies. 
EASTERN  STAR  MINE.  ARIZONA. 

At  Williams,  Coconino  Co.,  Ariz.     C>wned  by  Davis  &  Fleming;  J.  L- 
Davis,  superintendent.     Has  gasoline  power  and  small  force. 
J.  M.  ECHAVARRIA,  CHILE. 

Operates  the  Qtiilomenco  mine,   opened   1892,  in   the  department   of 
Illapel,  Chile,     Production,  about  HH)  tons  of  rehned  copper  yearly. 
EDNA  MAY  MINING  CO.  COLORADO. 

At    \A'inheld,    Chaffee    Co,,    <  olo»     Henry  Mimro«»,  superintendent.     la 
deveioping  gold,  sih'er  and  copp^:■^  on\s,  by  tunnel;  employs  10  men. 
EDDY  GOLD,  SILVER  &  COPPER  MINING  CO.  ARIZONA. 

Ofhee:  probal>ly  Phtvnix,  Ariz.     Property  is  Copper  Hutte  and  adjoining 
claims,  in  Maricopa  County,  Arizona. 
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ffllASLEIGH  FREEHOLD  COPPER  MINES,  LTD.  AUSTRALIA. 

Offifes:  Haniiltnii  House-,  Bbhopspate  St.  Without,  London,  E.  (.\,  Eng, 
^i^.  Smith,  chaimian ;    \\\  H.  VVoodhead,  managing  direr  tor  at  mines;   T. 
AfuUett,  areretaty.     Local  officer  A.  M.  P,  (%ainhers,  Edwards  8t,,  Brisbane, 
QucejiBland.     Capital,    nominal,    £20(),l>fHL     Troperty,    12l>   at-n^a    frcrhold, 
at  juiictioD  of  Einash^igh  and  ropp<'rfi«ld  rivers,  Gilbert  l*<j,,  Queensland, 
aIso  20  &cTes  iron  ore  lanrk,  for  fhixes,  ritar  niineiii.     Afain  shaft,  10*3'.     Prop- 
erty greatly  handicapped  by  distance,  110  mdes,  from  rsiilroad.     Good  ore 
L  iodies  shown   by  development.     Hiis  a  32x75"  water-jaekrt    blufil  fumaec^ 
r  which  is  not  in  operation  at  prt^sent.     Product  for  VMM  \\i\si  lul  long  tou9 
copper  and  1,330  oz,  8il\er,  from  1,009  tons  of  ore;  employs  about  75  nien 
b  development  work. 

KWASLEIGH  SOUTH  BLOCKS.  AUSTRALIA. 

Owns  mineral  land^*  south  of  Einaslei^h  FrrH'bnld  mine,  in  Queensland. 
»  sinking  exploring  shaft  in  K)OL 
'ISXSEXlMkSn  Y  CARDENAS.  MEXICO. 

Operating  in  the  Huaejma  district,  Ann,  Miehoaean,  Mexieo. 
EL  CAPITAN  COPPER  CO.  ARIZONA. 

Office :  66  Broadway,  New  York.     Organixed  11K)1 ,  under  laws  of  Arizona, 
ith  capitalization  $l,OnO/K>0.     Jas.  D.  Taitt,  pn^nidrnt ;   .Lw.  IL  Pluinmer, 
f  ^icc^president ;    Chaa.  H.  Landers,  seeretani' ;   V.  IL  H.  German,  treajsurpr. 
Aniitial  meeting  third  Tuesday   in    Janunr)'.     Property,    in   Yavapai  Cb-, 
I  Anzona.     No  returns  secun^d. 
EL  CARMEN  COPPER  CO. 

Offiee :  soniewhfrr'  in  New  York  t'ity.  Loeatirm  r>f  propertv  unknown* 
EL  DORADO  COPPER  MINING  CO.  COLORADO. 

Office:  Denver,  (*olo.  Organiaed  Noveniljcr^  1902,  by  Calvin  Esterly, 
et  al,  to  operate  in  rolorado. 

EL  REY  GOLD  &  COPPER  MINING  CO.  WYOMING. 

OflSce  and  lands:  Eneanipnient,  Carbon  Co.,  Wyo.     W.  (\  Henr>',  general 
manage r»     Supposed  to  be  developing  with  small  force, 
ELIZABETH  MINING  CO.  VERMONT. 

Office:  South  StrafTord,  Orange  Co.,  Vt.  Wm.  Glen,  president;  J  as.  W. 
Tysoni  Jr.,  secretar>'.  Has  large  ore  body,  carrying  3%  to  6%  coppw^r.  No 
returns  secured  from  company ;  propi^rty  thought  to  be  in  hand^  of  Geo. 
Westinghouse,   Pitti4burg,   Pa. 

ELK  MOUNTAIN  MINING  &  MILLING  CO.  WYOMING. 

Office  and  mines:  Encampment,  Carijon  Co.,  Wyo.     R.  O  Kay  lor,  vice- 
president;    S,   E.   Phelps,  secret  aiy;    B.  A.   Kay  lor,  miperintendent.     Has 
I  vein  with  pay  stneak  of  4^  to  2'  chaleocite,  averaging  returns  of  33%  in  smelter, 
with  some  gold  and  silver  value;*, 

ELLA  COPPER  BONING  &  DEVELOPMENT  CO.  CALIF0RNL4. 

Office:  San  Jose,  CaL  Property,  near  the  N(^w  Almaden  cinnabar  mine, 
m  said  to  have  40'  vein  of  10%  copper  ore. 

ELM  RIVER  COPPER  CO.  MICHIGAN. 

(Office:  60  State  St.,   Boston,   Mass.     Mine  office:  Winona,  Hoyghton 
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Co.,  Mich,  Organiat'd  Apr.  20,  1899,  under  lti\*-8  of  New  Jersey,  with  ci^ 
il^lixation  $2.,5<XI,UtX>,  in  ILHl^iKM)  almn-a,  par  126  and  $12  paid  in.  Annual 
mcrtin^;,  third  Wednesduy  in  April,  at  Jersey  City,  N.  J.  H.  F.  Fay,  preai- 
dont;  \V,  B.  Mrwinmi,  .secretiin*  and  trrtisurt^r;  Janies  C/hynoweth,  superin- 
U'ndent,  pR>perty,  2,360  ai^n-s,  in  Spilion  6,  Town  52  North,  Range  35 
Weat»  and  in  sections  1,  2*  11  and  12,  Town  52  North,  Range  36  West 
Exploratiotis  have  hren  conduct*;d  by  ahafta  and  diamond  drill.  Fully 
des<'ril)(!d  in  IohI  annual  edition. 
ELSIE  MINING  CO.  COLORADO. 

At  Winfield,  t'haffee  Co.,  Colo.     L.  J-  Reed,  superintendent ;  was  develop- 
ing gold,  silver  and  copper  ores  by  tunnel  at  last  accounts. 
ELY  MINE.  VERMONT. 

See  Copppifn^ld. 
EMERALD  MINING  &  SMELTING  CO.  MEXICO. 

Office  and   iidmi*:  Sania  Catarina,   Baja  California,   Mexiuo.     W,   R, 
Rani.sdell,  superintendent.     Is  operating  La  Esmeralda  coppej*  lutne,  opened 
by  shafts,  and  employs  about  76  men. 
EBIMA  MINE.  MONTANA 

Ownr  d  by  Butte  Mining  &  Development  Co. 
EMMONS  MINE.  NORTH  CAROLniA. 

At  Lexington,  Davidson  Co.,  N.  C.     Opened  before  Civ-il  War;  reopened 
after  war;    again  worked,  cirea  1891,  by  a  Bait i mo n^  company.     Has  two 
shaftB,  680'  apart,  deepest  460';   vein,  3'  to  8',  carrying  chalcopyrite. 
EMPIRE  MINE.  ARIZONA 

At  Lochiel,  Santa  Cnis  Co.,  Ariz.     St4?phen  O'Connor,  ou-ner.     Waa 
developing  copper,  silver  and  lead  ores  by  a  shaft  at  last  accoimts. 
EMPIRE  COPPER  CO.  NEVADA. 

Had  offices  at  20  Broad  St.,  and  also  at  95  Liberty  St..  New  York.  Let- 
ters to  these  addressees  ix-tumed  from  New  York  postoffice  marked  "  Re- 
moved ;  present  address  unknown.**  Property  was  near  Reno,  in  the  Ps  ramid 
Lake  district  of  Washoe  Co.,  Nevada,  comprising  26  claims*  Company 
secured  considerable  development  work  and  good  assays,  and  had  a  40-ton 
smelter.  Is  understood  that  practically  all  of  the  Empire  Company's  prop- 
erty hag  Iwen  turned  over  to  the  Pacific  Consolidated  Mining  Co. 
EMPIRE  MINES  CO.  NEW  MEXICO. 

At  Hano\er,  Donna  Ana  Co.,  N.  M.     J.  W.  Bible,  superintendent.     Has 
considerable  development  on  a  promising  eopper  ore  bod}'.  Opened  by  shafta^ 
equipped  mlh  steam  i^ower  and  ltX)-ton  concentrator;  employed  about  75 
men  at  hist  atiounts. 
EMPIRE  MINING  CO.  MICHIGAN. 

Address:  care  of  W.  K.  Prudden,  Lansing,  ^fich.     Idle.     Ou-ns  2,100 
acres,  near  Mosquito  Lake,  Kewi*enaw  Co.,  Mich.     Reincorporated  for  terra 
of  30  years  in  189U. 
EMPIRE  Sl  STAR  MINING,  MILLING  WYOMING. 

Sl  smelting  CO. 

Near  Hccla,  Laramie  Co.,  Wyo.     Henry  S,  Schwartz,  superintendent* 
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Has  gold-silver-copper  ores,  opened  hy  shafts;  is  equipi>ed  with  steam  power 

has  15  stamps  and  a  leaching  plant;  employed  about  25  men  at  last  accounts. 

EKCAMPMENT  MINING  CO.  WYOMING. 

Biiue  office :  Encampment,  Carbon,  Co.,  Wyo.    B.  E.  Burger,  superintend- 
ent.     Was  working  small  force  at  last  accounts. 

EHCERTTAS  COPPER  MINES.  CALIFORNIA. 

Supposed  to  be  in  the  neighborhood  of  Encinitas,  San  Diego  Co.,  Cal., 

but  no  returns  secured. 

KHCUIILLAS  MINES,  LTD.  MEXICO. 

Offices:  in  London,  England.  Mine  office :  Santa  Rosalia,  Chihuahua,  Mex. 

Paul  Ginther,  manager.     Operates  the  Dolores  mine,  opened  by  shafts  and 

tunnels,    and   produces  gold,  copper,  silver  and  lead.     Has  50-ton  smelter 

and  employs  about  150  men. 

RHGLE  COPPER  MINING  CO.  CALIFORNIA. 

Mine  office:  Taylorville,   Plumas  Co.,  Cal.      Was  developing  sulphide 

and  carbonate  ores  by  tunnels  and  open  cut,  in  spring  of  1902. 

RHGLISH  &  AUSTRALIAN  COPPER  CO.,  LTD.  AUSTRALIA. 

Offices:  142,  Palmerston  Bldgs.,  London,  E.  C,  Eng.     Operates  smelting 

works  at  Port  Adelaide,  South  Australia,  and  at  Newcastle,  N.  S.  W. 

ERIE  COPPER  MINING  CO.  UTAH. 

Office:  4  Atlas  Blk.,  Salt  Lake  City,  Utah.     Mine  office;  Milford,  Beaver 

Co.,  Utah.  Employs  14  men.  Organized  1902,  under  laws  of  Utah,  with 
capitalization  $1,500,000,  shares  $1  par.  C.  E.  Albrook,  president;  F.  C. 
Morehouse,  vice-president  and  superintendent;  L.  G.  Brown,  secretary  and 
general  manager;  W.  J.  Murray,  treasurer.  Directors  are  preceding  officers, 
J.  D.  Newcomer,  Wm.  Weldin,  A.  C.  Ellis  and  J.  S.  Ferris.  Lands,  15  un- 
patented claims,  showing  fissure  veins  carrying  oxidized  ores  near  surface, 
with  sulphides  noted  at  bottom  of  double-compartment  shaft,  150'  deep  at 
close  of  1902,  and  sinking  at  rate  of  2'  daily.  Will  continue  development  work 
and^  install  steam  hoist,  air  compressor  and  drills.  Property  has  2,000'  of 
the  O.  K.  vein  of  the  Majestic  Co.,  giving  assays  of  3.5%  copper  and  $3  to  $8 
gold  and  silver  per  ton. 

ERIE6A  COPPER  &  COAL  MINING  &  SMELTING  CO.  MONTANA. 

John  F.  Firch,  Butte,  Mont.,  president.  Company  makes  strong  claims, 
but  does  not  state  where  its  properties  are  located,  although  repeatedly 
requested  to  furnish  particulars. 

ESCURIAL  COPPER  MINES,  LTD.  SPAIN. 

Offices:  3,  Union  Court,  London,  E.  C,  Eng.  J.  Taylor,  chairman; 
C.  Browne,  secretary.  Spanish  office:  Pelayo  2,  Barcelona,  Spain.  Capital, 
nominal,  £125,000.  Lands,  about  200  acres,  include  the  Ramon,  Jaime, 
Antigua  Pilar  and  La  Gloria  mines.  Is  equipped  with  buildings  and  ma- 
chinery.    New  smelter  was  completed  in  1902. 

SOCIEDAD  ESPANOLA  DE  FUNDICION.  CHILE. 

Operates  Los  Anjeles  mine,  opened  1899,  in  the  department  of  La 
Ligua,  Chile.  Product,  shipped  as  matte,  is  equivalent  to  about  300  tons 
of  copper  yearly. 
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ESPERANZA  GROUP,  SPAHT. 

Aliout  8  tiiilea  west  of  the  Rio  TintO|  in  the  province  of  Huelva,  Spjiiii^ 
Is  being  develtipetl  by  an  EnKllsh  iMjrfjomtkrn  juid  will  become  a  prctdutTr 
to  the  extt*nt  of  probably  1»U(HJ  tons  of  fmu  copper  annually,  within  two  or 
thrive*  yi'ara. 
COMPANIA  BONERA  ESPERANZA  Y  CONSTAKCIA.  MEXICO. 

Officii :   Monterey,  N.  L.^  Mex,     Mine  office:  Sierra   Mojada,  Coahuila, 
Mex*     Migiiel   Kemardino,   manager*     Opemtes  La  Fortiina  mine,  opened 
by  350'  shaft,  ec|iiipp<>d  mlh  steam  power  and  producing  silver,  lead  and 
copper     K!  a  pi  ova  about   25()   men. 
ESPIE  BAY  MINES  DEVELOPMENT  TURKEY. 

SYNDICATE,  LTD, 

Offiets:  34,  Old  Broad  St.,  London,  E.  C,  Eng.     W.  R  S.  Armstrong, 
Bec^eta^3^     C*apital,    nominal,    £30,(MKL     Property ^    old    copper    mines    on 
Espie  Bay,  near  Tereboti,  Turkey  in  Asia  Minor.     Mines  nH>pc»ned  1901,  by 
this  company ;    no  returns  secured, 
JOSE  R.  ESPIN02A.  CHILE. 

Operates  Las  Palmas  mine,  opened  1880,  making  100  to  160  tons  cofppcr 
yearly,  also  Cantarito  mine,  opened   189S,  making  5fl  tons  of  copper  annu- 
ally, both  in  the  department  of  Petorca,  Chile. 
ESTERBROOKE  MINIIfG  CO.  WYOMIHG. 

t)ffice:  Doug!a»,  Wyo.     A.  R.  Kelly,  manager.     Waa  doing  development 
work  at  Itiftt  accounts. 
COMPAGIIIE  LA  ESTRELUL  SPAIN. 

Office:    Blvd.    Haussman,    161,    Paris,   France.     Is  developing  copper 
properties  in  the  provioce  of  Almeria,  i^pam.     Xo  rf*turus  secured. 
NUEVA  SOCIEDAD  PROPRIETARIA  LA  ESTRELLA.  SPAIN, 

Office:  Granada,  Spain.     Is  opening  La  Jeivzaua  mine  tn  I  he  province 
of  Granada,  8pain. 
ETHEL  CONSOLIDATED  MINES  CO.  WASHINGTON. 

Office:  521  New  York  Blk.,  Seattle,  Wash.  Mine  office:  Index,  Snoho- 
mish Co.,  Wash.  Succeeded  Ethel  Copper  Mining  Co.  and  John  D.  Copper 
Co,,  also  absorbed  the  Mother  Lode  group,  Organizt^d  1902,  with  capitidi-»a- 
tion  3,500 ,0<X>  shares,  par  value  unknown.  G.  .\.  Pounder,  president  and 
general  manager.  Lands,  37  contiguous  claims,  giving  21,0(X)'  on  line  of 
vein.  Principal  development  on  the  Ethel  gniup,  which  has  ore  body  averag- 
ing about  4%  coppf*r  with  a  little  gold  and  silver.  Much  lugher  assays  ob- 
tained from  8f*leeied  samples.  Power  furnished  by  Pel  ton  water  wheel; 
has  a  saw  mill;  100-ton  concentrator,  with  crusher,  rolls  and  Huntington 
miD,  thnee-fourths  mile  from  mine  and  connert^^d  therewith  by  a  gravity 
tram  with  a  30"*  incline,  equipped  with  autotnatic  steel  ore  ears.  Opened 
by  tunneb;  has  nearly  a  quart^^r-mile  of  underground  development.  OrcB^ 
chalcopyrite,  bnmite,  and  chalcocite,  mainly  boraite  at  depth,  in  a  quartx 
gangue,  averaging  4%  copper.  Mine  begim  shipments  in  summer  of  1902. 
ETHEL  COPPER  MINING  CO,  WASHINGTON. 

Succeeded  by  Ethel  Consolidated  Mines  Co. 
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euta  mining  co.  Colorado. 

At  Georgetown,  Clear  Creek  Co.,  Colo.     W.  D.  Hoover,  manager.     Has 
gold,  silver,  lead  and  copper  ores;  opened  by  a  tunnel. 
BTRUSCAN  COPPER  ESTATES,  LTD.  ITALY. 

Offices:  139,  Queen  Victoria  St.,  London,  E.  C.,  Eng.  Mine  office: 
Campiglia,  Tuscany,  Italy.  A.  J.  Walter,  chainnan;  J.  Pi>i)e,  sc^cretarj'. 
Capital,  nominal,  £575,000.  Owns  the  Lanzie  and  Tcmporino  estates,  arra 
i,300  acres,  held  in  freehold.  Property  shoN^-s  ancient  copper  workings; 
is  at  present  producing  zinc  and  lead  oiv^. 
EUREKA  CLAIMS.  VERMONT. 

Properties  are  the  Eureka  and  Union,  sometimes  known  as  the  Piko 
HiU  mines.     E.  L.  Smith,  funeral  manager.     Fifteen  men  employed  in  devel- 
opment work,  at  last  accoimts. 
EUREKA  COPPER  CO.  ARIZONA. 

Had  an  office  at  48  Wall  St.,  New  York,  but  company  cannot  Ik»,  found 
by  New  York  postal  authorities.     Lands,  about  8  miles  west  of  Globe,  Gila 
Co.,  Ariz.,  showing  a  considerable  body  of  low-grade  ore. 
EUREKA  COPPER  MINING  CO.  WYOMING. 

Mine  office :  Encampment,  Carbon  Co.,  Wyo.  Capitalization  $2,rKX),000, 
shares  $1  par.  H.  A.  Frambach,  president;  W.  C.  Henry,  vice-president; 
O.  B.  Thompson,  secretary;  Bernard  McCaffrey,  treasurer.  Lands,  5  claims, 
area  103  acres,  3  miles  southwest  of  Encampment.  Shaft,  140'.  No  returns 
secured. 
EUREKA  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,    Mich.       Lands,    near  Tucson,    l^ma   Co.,    Arizona. 
H.  T.   Allen,  superintendent;    no  returns  secured. 
EUREKA  MINE.  HONDURAS. 

In  Orica  Basin,  department  of  Tegucigalpa,  Honduras.     Produces  gold, 
silver  and  copper,  latter  in  small  quantities  as  a  by-product. 
EUREKA  MINING  &  MILLING  CO.  ARIZONA. 

Office:  Tombstone,  Ariz.  Mine  office:  Naco,  Cochise  Co.,  Ariz.  Lands, 
7  claims,  in  the  Huachuca  Mountains,  Cochise  Co.,  near  the  Mexican  line. 
O.  B.  Steen,  president;  E.  P.  Draper,  vice-president;  F.  W.  Goodbody, 
secretary;  F.  N.  Wolcott,  treasurer ;  E.  A.  Hockley,  superintendent.  Copper 
Glance  group,  opened  by  tunnels,  has  extensive  underground  development, 
has  produced  and  shipped  more  than  $100,000  worth  of  ore  and  concen- 
trates, giving  average  smelter  returns  of  about  $150  per  ton,  averaging 
27%  copper,  $6  gold  and  184  oz.  silver  per  ton.  Eureka  group  has  produced 
about  $15,000  worth  of  ore.  Company  is  managed  by  men  of  good  stand- 
ing, and  property  considered  valuable. 
EUREKA  MINING,  SMELTING  &  POWER  CO.  WASHINGTON. 

Supposed  to  be  planning  to  build  a  $65,000  smelter  on  Snake  River, 
45  miles  south  of  Lewiston,  Washington,  near  the  Oregon  and  Idaho  state 
line.     Said  to  have  a  10'  ore  body. 
EUREKA  HBLL  MINING  CO.  UTAH. 

Mine^offioe :  Eureka,  Juab  Co.,  Utah.    Jos.  Watson,  superintendent.     Has 
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fiteam,  water  and  dertri*^  povior,  with  IW-ttlatup  milt;    employs  ahout  li 
\\\vi\.     Sc^fUR's  a  little  popper  lis  a  by -product  from  gold^Uver  ores, 
EUSTIS  MIIfES.  *  VmGHniL-i 

Located  iti  Halifax  Co.,  Virginia,  and  «pt*.ned  before  the  Ci\il  War.  «%. 
little  on-  litis  lieen  yliippcd  to  Norfolk  for  smelting  during  the  past  twu years* 
EVABGELINA  COPPER  MIMNG  CO.  MEXICO. 

<)f!ite:  204-202 H  ^>^  Hmadway,  I^ns  Angelr^s,  f'al.  Mine  office:  i^anta 
i'alaritia,  Ensenada  de  Todas,  Sant<»s,  Baja  California,  Mexico-  D,  R,  Wilder, 
pri»sidcnt;  J.  H.  Coleman,  vice-president;  JoHephinc  H.  Wilder,  aecretai^' 
and  tirasuTcr;  C.  L,  Ripperdan,  superintendent.  Lands,  about  150  acf^, 
tow  outcrops  of  15%  ore,  Fisaum  vein  opened,  ranging  from  a  few  inches 
to  6'  wide. 
EVEmifG  STAR  MIIONG  CO.  WYOMIITG. 

Mine  office :  Riverside,  Carbon  Co.,  Wj^o.     T.  U.  Ocmens,  sup)eTintendpnt. 
Was  developing,  with  small  force,  at  last  accijunts. 
EVERETT  MINE.  WORTH  CAROLIIfJL 

Pn^suiiiably  in  the  Virgilina  district.     Owners  were  install  Log  madtinery 
in  1902  and  claim  to  ha\^  56<),00O  ton«.of  0%  ore  blocked  out. 
EVERGREEN  BLUFF  MTNE.  MICHIGAH. 

Lies  south  of  Adventure  and  Mas«  mines,  in  Ontonagon  county,  Mich, 
Worked  1S54-1.S63.     Idle  since  1863.     Produced  675  tons,  1,174  lbs.  refined 
copper  at  a  cost  of  $223,582.24, 
EXCELSIOR  COPPER  CO.  ARIZONA. 

Addrejit*:  can*  of  W.  1\  Wcmse  k  Co.  Bond  <fe  Stock  Co.,  421  Olive  St., 
St.  Louis,  Mo.  Lands^  near  Finia,  Pima  Co.  ^  Arijs.  This  firm  has  pron:ioted 
a  considerable  number  of  cupper  mining  cornpanips,  the  stock  of  all 
of  which  i;*  worthless,  so  far  as  can  be  learned.  The  firm  is  ia  bad  o<lor  with 
investors^  and  has  been  eharged  rejuuit^^dly  with  fniuduletit  operatiooa,  and 
is  in  difficulty  with  the  United  States  postal  authorities  for  alleged 
misuse  of  the  mails.  Has  been  lt^p«^at**dly  rt*que.st#'d  l>y  letter,  and  also  asked 
personally,  by  the  ivriter,  in  Octoljer,  1902,  to  furnish  returns  for  this  and 
other  companies.  The  firm  repeatedly  prrjuiised  to  giv^e  these  retuma,  but 
did  not  do  sck  The  return  blank  for  thii«  <'dition  of  the  Copper  Handbook 
contained  73  que^stiona,  thorougWy  covering  a)t  details  of  organizatioiiy 
offief*rs,  finances,  developments,  etc,  and  was  required  to  be  dated  and  signed 
in  ink  by  some  n^aponsible  officer  of  r;teh  corporation  striding  returns.  As 
an  intentionally  fraudulent  return  would  render  the  party  making  same 
liable  to  criminal  prosecution,  very  few  of  the  bogus  copper  nrming  compuiues, 
of  which  every  country'  unfortunately  has  a  considerable  number,  have  dared 
to  fill  out  and  ntum  the  blimks. 
EXCELSIOR  COPPER  CO.  QUEBEa 

Mines  at  West  Brfiughton,  Mcgantic  Co,,  Que.     Ore  bodies  arv  opened 
by  shaft  and  open  cut ;    .steam  power. 
EXCELSIOR  MINING  CO.  NEW  MEXICO. 

At  Oi^an,  Donna  Ana  Co.,  N.  M*     Chas.  W,  Jewell,  supcrm  ten  dent. 
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WaB  deyeloping  a  copper  ore  body,  with  gasoline  power  and  small  force,  at 
Itft  accounts. 

EXCELSIOR  MnUNG  &  SMELTING  CO.  NEVADA. 

Ofl^je :  Butte,  Mont.  Mine  office :  Yerington  Lyon  Co.,  Nev.  Capitaliza- 
tioQ,  $200,000.  John  F.  Forbes,  president;  Frank  E.  Shaw,  secretary.  Has 
150-ton  water-jacket  furnace,  installed  1901,  and  is  said  to  be  smelting  oxide 
and  carbonate  ores  averaging  10%  copper.  Mine  is  developed  by  tunnels. 
Has  steam  and  gasoline  power;  was  working  100  or  more  men  at  last  ac- 
counts. No  returns  secured. 
aCHANGE  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  given  as  Nevada  Blk.,  San  Francisco,  Cal.,  but  company  not 
found  by  postal  authorities.  Lands,  supposed  to  be  20  claims,  in  vicinity 
of  Flagstaff,  Arizona. 

FAIRVIEW  MINING  CO.  MONTANA. 

Mine  office:   Basin,  Jefferson  Co.,  Mont.     Timothy  Downey,  superin- 
tendent.    Gold,  silver  and  copper  ores;   opened  by  shaft  and  tunnel;   has 
steam  power;   employs  about  20  men. 
COMPANIA  MINERA  FMIELLON.  CHILE. 

Owns  copper  properties  at  Puquios,  Copiapo,  Atacama,  Chile. 
FARGO  GOLD  &  COPPER  MINING  CO.  IDAHO. 

Office:  Fargo,  N.  D.  Mine  office*  Imnaha,  Idaho.  H.  M.  Peterson, 
president;  V*.  Landquist,  vice-president;  J.  A.  Husebye,  secretary  and  treas- 
urer. Said  to  have  about  $35,000  worthof  ore  on  the  dump  at  the  mine. 
Was  installing  a  reduction  plant  at  the  close  of  1902.  Company  composed 
of  solid  men  and  said  to  have  good  prospects. 
PARREL  COPPER  CO.  MONTANA. 

Absorbed  by  Pittsburg  &  Montana  Copper  Company. 
FAUQUIER  COPPER  CO.  VIRGINU. 

Is  developing  a  copper  property  in  Fauquier  Co.,  Va.     H.  A.  Palmer, 
superintendent.     Has  steam  power;    no  returns  secured. 
FAVORITE  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office :  201  Uihlein  Bldg.,  Milwaukee.  Wis.  Lands  on  Mt.  Ellemeham, 
Okanogan  Co.,  Wash.  A.  M.  Wehe,  general  manager.  Has  tuimel,  650', 
on  4'  vein  for  entire  distance. 

LA  FE  MINE.  MEXICO. 

Mine  office*  Jimuloo,  Coahuila,  Mex.  Owned  by  Pearson  &  Randall; 
Geo.  Pearson,  manager.  Mines  copper,  gold  and  silver  ores;  employs  about 
75  men. 

FEDERAL  COPPER  CO.  MICHIGAN. 

Office:  207  First  National  Bank  Bldg.,  Duluth,  Minn.  Organized  1902, 
under  laws  of  Minnesota,  with  capitalization  $600,000,  shares  $10  par.  P.  L. 
DeVoist,  president;  F.  W.  Heinrick,  vice-president;  F.  D.  Adams,  secretary 
and  treasurer;  directors  are  preceding  officers,. A.  C.  LeDuc  and  A.  M.  Miller, 
Jr.  Lands,  360  acres,  are  in  Houghton  T^^'p.,  Keweenaw  Co.,  Mich.,  carrying 
4  supposedly  cupriferous  amygdaloids.     Property  idle. 
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FEDERAL  COPPER  CO.  WYOMlKa 

Office:  Lariiiiiif,   Wyo.     J.  B.  McKix-,  8ecret4u>'.     Lauds  suppneed  t<? 
be  in  Carbon  Co.,  Wyo.     No  retAima  secured. 
FEDERAL  COPPER  CO.,  LTD.  WISCOlfSIH. 

Office:  214  Lyniber  Exchanf^  Minneapolis,  Minn.  C.  S,  Dudley,  prwi- 
dent,  Organijted  under  laws  of  Anzona,  with  capitalization  $2,5UU,flOO, 
shares  $1  par.  Lands »  1,120  acres*  of  which  520  acres  are  6  miles  sourhea»t 
of  Superior,  Do*i|;las  Co.,  Wis.,  and  GOO  acR*8  are  in  the  St.  Croix  valley,  Bur- 
nett Co-,  Wis, 
FEDERAL  GOLD  &  COPPER  CO.  IVEVADA. 

Office:  214  Lumber  Exchange,  Mintieaixilis,  Minn,     Mine  office:  Dayton, 
Ly  on  Co . ,  Ne  v .     C ,  S .  Diidl cy ,  p rv side n I .     Sup ptjw d  t o  o wn  t he  Como-E u tv ka 
mine^  near  Dayt-cm,     Company  is  probably  a  reoi^anizatiou  of  tlit  Federal 
Coppt^r  Co,  Ltd. 
FEDERAL  MINIIfG  CO.  ARIZOKA. 

Office:  1112  Park  Row  Fildg.,  New  York.  Mine  office :  Safford, Graham 
Co.^  Ariz,  Employs  34)  men.  OrjBfaiiized  1902,  under  laws  of  Deiaware. 
with  capitalization  $1,000,000^  shares  $11)  par.  Francis  H.  Wilson,  president ; 
Louis  Graner,  \'icc -president ;  Frank  8.  WVIler,  secretan^ ;  Henry  E.  Hutch- 
inson, treasurer;  dirt^ctors  arc  pre.H\^ding  offict^rs,  F.  H.  Co\iporthwait,  G«o. 
V.  Sheffield  and  Jas.  Virdin.  K.  R.  Stafford,  general  manager;  L  L,  Qualey, 
mining  engineer;  Richard  Cole  man,  mining  captain.  Property,  24  claims, 
18  patented,  6  unpatented,  art^a  470  acn'^s,  in  the  Lone  Star  district  of  GnUuiJii 
Co.,  Ariz.  Thn*e  fissure  veins,  average  width  0'  and  estimated  average  lf*Qf^K' 
4,5tM)  feet,  are  bt^ng  developi'd.  These  show  carbonates  nc*ar surface  and  nicl- 
ftconite  at  3lW  to  4tHi'  depth,  with  snlpliid<*s  below.  Estimated  valu**,  14% 
copper,  $5  to  $20  gold  and  trace  to  2  oz.  silver  per  ton.  Has  16  shallow 
prospecting  shafts,  of  15'  to  40',  li  working  shafts  of  H5\  SKKV  and  400',  alsa 
3  tunnels,  175'  to  3CMJ'.  Has  a  considerabl*.'  amount  f>f  good  i|uality  ore  de- 
velop*'d  for  stoping.  Uses  gastiiine  and  steam  power.  Ore  shipp*/d  by 
wa^^ons  to  smelter  at  Safford,  8  miles  from  mine.  Smelter  equipment  in- 
cludes 50-ton  water-jacket  fumuce,  complete  ecjuipment  costing  $15,000. 
Protluct  is  turned  out  as  75f^,  matte.  New*  work  contemplated  for  1903 
includes  two  additional  300'  tunnels  and  a  50-ton  concentrator,  to  reduce  the 
ore  five  into  one.  Compunv  is  a  consolidation  of  the  Gila  \'alley  company 
and  the  Horsesho<?  company.  About  80%  of  stwk  h  held  by  the  dir^ctora 
and  10%  n mains  in  the  trea^iurT^'.  Messrs.  WcMer  and  Qualey  are  now  uader 
indictment  ftjr  alleged  fraudulent  dealings  with  sharehokleni  of  tlie  Hor94?shoe 
Co. ;  other  officers  of  the  Fedi-ral  Mining  Co.  not  implicated  in  these  troubled. 
SOCIETE  DELLA  FENICE  MASSETANA,  ITALY, 

Mines  at  Massa  Maritims,  Gixisseto,  Itidy.     Mining  is  done  mainly  on 
a  deposit,  of  chalcopyrite  numing  2.25*?;,  to  12%,  copper,     A  little  native 
metal  is  also  ffiund. 
FERRIS-HAGGERTY  COPPER  MIlimG  CO.  WYOKIKG. 

Absorbed,  ltHJ2,  by  North  American  Copper  l^Ilning  Company, 
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COMPAKIA  D£  MINAS  FERR0C0BRI2AS.  SPAIN. 

Office:  San  Isidro  16,  SeviEap  Spiiiu-     Mine  ofRfe:  Corlegana,  Hyelva, 
6^m.     No  n^iunis.  secua'd. 
FLINT   STEEL   MINE.  MICHIGAN. 

A  tract  uf  -RKJ  acres,  near  tlip  Mit^hitrim  rii"mt%  in  Untonjigon    counly, 
Mich*     Produced  415  tons*  458  lbs.  refined  t-opper,  at  a  considerable  !(>»*.     Idle 
since  about   1875. 
LA     FLORENCIA  MINE.  MEXICO. 

A  propcrtv  Hi  Mocteauma,  Sonom,  Mexico,  front  which  no  direct  returns 
hAve  been  secured. 
FOLLOWELL  MINE.  VIRGINIA. 

In  Virgilina  di^^trict,  Virginia;  ownt-d  by  lioBtnn  parlirts.  with  smeller  at 
West  Norfolk,  Va.     Deepest  shaft,  400'.     8aid  to  have  produced  a  half  million 
doUars  worth  of  ore. 
FOND  DU  LAC  MINE.  WISCONSIN. 

Located  in  Douglas  Co,,  Wts,     Sunk  two  shafts,  doei>eat  05',  in  IHl^J; 
einc«  idle. 
FORAH    MINE.  ARIZONA. 

At  iStoiidard,   Yavapai  Co>,  Ant,     JSanmel  Foran»  owner.     Opening  a 
copper  vein  by  &haft  at  last  accounts. 
FOREST    MINE.  WASHINGTON. 

At  Darrington,  Snohomish  Co.,  Wash.     Thoe.  Parks,  superintendent,     la 
developing  a  copper  vein  by  tunnel. 
FOREST  HILL  CCNSOLIDATED  MINING  &  MILLING  CO.  COLORADO, 

Is  developing  a  gold,  silver,  lead  ami  copier  property  at  Tincup,  Gunni- 
son   C\),,  Colo.     J.  C.  Jeni^on,  superintendent.     Has  steiim  power,  and  em- 
plovs  21)  men. 
FORTUNA  GROUP,  CALIFORNIA, 

In  Siskiyou  Co.,  Cal.     E.  C  Harrison,  owner,  Callahan,  Ciil.     Ore  ia 
chalcopyrite  in  gangue  of  pyrrhotite,  traversing  gabbro  and  diorite.     Was  de- 
i^loplng  by  shaft  at  hist  aceounts. 
COMPANIA  MIHERA  LA  FORTUNA.  MEXICO, 

Mine  office:  Tepezala,  Aguasealii  ntes,  Mfex.     Geo.  B.  WardnuiH,  super- 
intendent.    Operates  La  Fortuna  and  adjoining  mines,  opt^ncd  by  shaft,  pro- 
ducing copper  and  silver.     Uses  animal  power;  emplojs  about  151)  men. 
FORTUNA  MINING  CO.  CALIFORNIA* 

Mine  office:  Fortuna,  Trinity  Co,,  CaL    C.  Sweet,  pn^sident.     Has   19 
unpatented  clainis,  5  miles  from  Humboldt  county  line,  in  Trinity  Co.,  Cal. 
Developmeiit  work  under  way, 
FORTUNA  MUflHG  A  MILLING  CO.  UTAH, 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  lltah.     Elmer  Hill,  super^ 
intcndeni.     Hiia  copper-gold-silver-lead  ores,  developed  by  .shaft  jind  tunnel. 
Is  equipped  with  steam  and  electric  power  and  has  a  5*J-ton  concentrator; 
employed  al>out  &)  men  at  last  accounts. 
FORTY-SEVEN  MINE.  WASHINGTON. 

At  Index,  Snohomish  Co.,  Wash.     H.  McKinnon,  owner.     Hon  copper 
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FOUR  BROTHERS  COPPER  MIKE.  WASHIKGTOH. 

At  tSilverton,  SiiuhoniisU  Co.,  VVaah.     Latuk,  4  rUuiis,  carr>  ing  copper, 
gold  and  silver,  uith  about  SCXK  of  devdofmiefil  iii*ork,  tusmly  by  tuimeb. 
FOURTH  OF  JULY  MIKrNG  &  MTLLIHG  CO,  COLORADO, 

Mine  oifice:  Eldurn,  Btmldcr  <'o.,  Colo.  J.  B.  Johnsoii,  suporiiitendeul. 
Developed  by  shaflM  luid  tunnels  of  220'.  Plans  to  cut  thf^  CUyinptc  and 
Fourth  of  July  veitus,  on  which  one  Msays  25%  to  45%  eoppcr,  gouie  lead,  S30 
to  160  gold  and  5(1  to  125  02*  alver  per  ton.  Employed  15  int^a  at  last  Ac- 
counts. 
DUHCAlf  FOX  Y  CA,  CHILE. 

This  finn  otitis  a  large  number  of  copper  claims  at  and  near  Cobija,  To- 
capella,  .\ntofagairta,  Chilr\     No  dmn^-t  rt'tums  aecutvd. 
SOCIETE  FRAJf CAISE  MUflERE  ET  METALURGIQUE  SERVIA. 

EH  SERBIE. 

Offices:  Rue  de  Coareelles,  147^  Paris,  France.    Company  is  deveiopiQg 
copper  propertiPi?  in  Servia. 
SOCIETE    FRAlfCAISE    DES    PYRITES    DE  HUELVA.  SPAIK. 

Offices:  Rue  du  Chateaudun,  39.  Paris,  France.     Mine  ofEce;  Valdela- 
musa,  Huelva,  Spain.     Property  includes  the  Perrunal  mine,  worked  for  both 
copper  and  sulphur, 
SOCIETE  MHflERE  ET  METALURGIQUE  FRAlfCO-ESPAGllOLE.     SPAIN. 

Offices :  Rue  de  Lisbonne,  8  bis,  Paris,  France.     (  onipam-  supposed  to  be 
interested  in  Spanish  pyritic  mines,  but  location  of  property  and  other  details 
not  secured, 
COMPAHU  MUTBRA  FRANCO-GALLEGJL  SPAIN, 

ControU  coppt-r  properties  at  Monforte,  Lu^,  Spain. 
FRANKLIN  MINING  CO.  MICHIGAN. 

Offiee:  15  lougnsss  St.,  Boston,  Maes.  Mine  office,  Hancock,  Hc^ughtoti 
Co.,  Mick  Ifines  are  active,  and  large  pHxlut-M-rs,  eniplo\  ing  about  600  men. 
Organijsed  April,  1857*  under  Michigan  laws,  and  reiucoqx) rated,  1887^  for  30 
yeaiB.  CapitHliiation  $2, 500,001),  in  100,000  shares,  par  $25.  Franci«(  H. 
Raynmnd,  pn'sident ;  Daniel  L,  Demmon,  secn*tar\*  and  treasurer;  Jcjshua 
D.  Hosking,  superint<^ndent.  Directors  are  preceding  officers,  Gt*o.  H.  Hint 
and  Josiah  Q.  Bennett.  Cyrus  Tnian,  mining  captain  at  old  Franklin,  suc- 
ceeding the  late  I'apt.  Thos.  Kelh%  who  met  de^th  by  falling  down  a  shaft; 
Nicholas  Clynio,  mining  captain  at  Franklin  Junior;  John  DanicU,  mining  en- 
gineer; Amo  Jaebnig,  clerk;  Edw.  Wame,  mill  superintendent. 

Official  sworn  n-tums  to  iha^  st^te  of  Michigiin.  as  of  date  Jan.  1,  1902,  dis- 
doie  the  following  figures: 

Amount  cash  piiid  m  on  capitid  stock  .  .11 ,040,333 ,  58 

Entile  amount  inv^^tcd  in  reid  testate  .  .  54.901  5t) 

(9inc^  1893— old  book^  burned.) 

Amount  of  perennid  cstak* 184,748  14 

Amount  of  unsecun^d  or  floating  debt .         84,825  6«» 

Prtiduction  of  copper,  Klt)l .  in  pounds 3,757 ,4  UJ 

_        The  landed  estate  of  the  company  consbts  of  160  acres,  on  which  the  old 
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Franklin  mine  is  locatved ;  1 ,359  acre* of  surface,  also  mmcral  rii^lits  to  160  acrt  s 
addttional  at  the  Frunklin  Junior,  and  a  millsiu^  of  si urio tiling  hsa  than  200 
acres  at  Groese  Fomie  with  one  niik*  front agt»  on  Portage  Lake.  Tiie  old 
cniiie  conaists  of  the  southwest  quarter  of  Section  2,  Town  55  North,  Range  S3 
West,  The  Junior  mine  was  opened  as  the  Albany  Si  Boston,  in  I860.  In 
1882  the  property  was  transferred  to  the  Peninsula  eonipany,  and  in  1895  waa 
bought  by  the  Franklin,  which  immediately  bej^an  work  at  that  jK>int. 

The  old  Franklin  is  a  *'Hrrani/'  though  a  valuable  one.  It  is  producing 
100,000  tons  or  upwards  of  atamp-roek  yearly,  and  ran  do  so  for  several  years 
to  come*  The  shafts  have  long  since  n^ached  the  Quinry  boiindaf)'  line,  the 
lode  being  cut  off  to  norths  south  and  west  by  the  Quincy*  Only  two  shafts 
are  worked,  these  being  No,  3,  which  is  3,200'  deep  at  the  32d  level,  and 
No.  5^  vrhich  b  2,850'  deep  at  the  28fh  level.  Mining  is  confined  to  scram- 
ndng  old  ground  and  robbing  pillars.  The  two  lower  levels  have  Ijeen  gutted, 
aod  the  prooe^  of  aliciog  down  pillars  will  be  continued,  working  upwards. 
TbepiilarB  are  usually  rich,  while  the  reworked  ground  varies  greatly,  rang- 
ing from  almost  worthless  up  to  the  best  grade  of  stiiiup-rock  and  heavy  cop- 
per.   One  maas  weighing  upwards  of  13  tons  was  found  in  the  reworked  groimd. 

The  old  B'rankKin  has  suffered  more  from  lire  than  any  other  Lake  Su- 
perior mine  except  the  Calumet  <V  Hecla,  many  fires  having  occurred  under 
circumstances  pointing  strongly  toward  incendiarism.  The  old  stampniill 
was  burned  November,  1898,  rendt^ring  the  mine  idle  until  the  completion  of 
the  new  mill,  August,  1899.  No.  3  shafthouse  was  burned  September,  1901^ 
and  rebuilt  December,  1901.  No.  5  shafthouse  was  burned  August,  1001,  and 
put  in  commission  again  in  exactly  one  month.  Mcr^H^  a  htadgear  is  now- 
used,  all  rock  being  crushed  at  No.  5  rorkhouse.  No.  5  shaft  has  a  Bullock 
hoist,  with  26x48*  e^'linders,  mmmg  tw^j-t^^n  loads  from  the  bottom  of  the 
mine.  Water  is  pumped  to  the  mine  and  location  from  Portage  Lake.  The 
"west  lode,"  opened  1901,  by  crosscut  from  the  old  workings,  proved  disap- 
pointing, and  is  not  lacing  devc!oi)ed. 

The  Franklin  Junior  has  two  separate  mines,  these  being  the  old  Albany 
ft  Boston,  on  the  AUouez  conglomerate,  and  the  mine  opf^ned  on  the  Pe- 
wabic  am\'gdaloid  by  the  Franklin  company,  the  latter  lying  475'  west  of  and 
parallel  with  the  first-named  mine.  The  amygdaloid  shafts  arc*  numbered 
from  north  to  south,  the  first  being  the  north  shaft,  about  OtlO'  south  of  the 
Rhode  Island  line  and  approximately  1,000'  deep;  No,  1  shaft  is  1,100'  next 
south  and  is  down  about  1,600';  No,  2  is.  1,500'  further  south  and  about 
1,200*  deep;  No.  3  b  1,100'  next  south  and  is  about  400'  in  d*-plli.  The  four 
shafts  are  sunk  at  an  angle  of  48**  30'*  The  lode  varies  in  width  from  3'  to  15', 
averaging  prooably  9'.  Average  returns  secured  from  this  lode  were  aliout 
0.45%,  or  9  lbs.  refined  copper  per  ton  of  rock  cnjshed.  The  aniygda- 
bid  shafts  were  closed  December,  1901,  and  abandoned  Febniary.  H)02.  At 
2,fHX>'  to  2,500'  depth  a  cro«  cut  may  be  sent  to  the  amygdaloid  from  the 
conglomerate  workings. 

The  results  given  by  the  Pewabii'  amygdaloid  were  so  unsatisfaclciry  that 
tbe  oU}  Albany  &  Boston  mine,  an  the  Allout- z  conglomerate,  was  reopened  in 
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19(KI.     No.   1  shaft  was  cut  down  to  3-rompartmcnt  sizp,  giving  an  insi 
tneamirpmrnt  of  6*-^I8H'*     Six-km  skips  wert  insb\lk>d  in  1902,  and 
inmpftrttiienla  put  in  use.     Power  is  furnished  by  a  direct  hoiat,  good  for 
mile  depth.     Water  is  forked  from  the  ronglonit^rato  opening?  by  a  Coi 
pump,  with  lU*  lift,  thr*  largest  in  thv  Lake  district.     Tins  is  doing  ver>' 
cient  work,  and  b  probably  handling  whUt  as  cheaply  per  foot-galJon 
done  by  any  pump  in  Mirliigan.     The  shaft  is  abovit  1,600^  di^p  at  the  d* 
of  1902,  and  Rinking.     A  second  shaft  Is  needed,  and  is  to  be  sunk  at  once, 
about  a  qyartcr-niUe  south  of  No,  1. 

The  conglomerate  averaged  al>out  0.75%  refined  copper,  when  worked 
by  the  former  ow^ners.  It  is  said  to  be  averaging  s^imewhat  better  at  present, 
due  to  closer  milling,  and  is  aiso  said  to  be  more  regular  in  contents  than  for- 
merly. The  lode  averages  18'  to  22',  running  above  3<J'  ^N'ide  at  pointa.  Pnic- 
ticaWy  everything  broken  is  milh^d,  as  at  the  Atlantic.  Thirty  power  drilla 
are  nmning  and  16  drifts  an?  gfiing.  The  combination  shaft-roc khoiise  at  Ni 
1  conglomerate  is  40x50'  on  the  ground  and  96'  high.  There  arf  3  air  coJ 
pressors,  of  10,  12  and  S(5-drill  capacity,  respecti\'cly.  There  are  well  equipped 
carpenter^  blacksmith  and  machine  shops,  with  other  neceasarj-  buildings,  and 
a  large  number  of  gtM>d  dwellings  for  workmen. 

In  addition  to  the  Pewabic  ann^gdaloid  and  Allouez  conglomerate^  the 
Franklin  Jimtor  tract  carries  the  Mesnard  epidote,  Calumet  conglomerate 
and  Osceola  and  Kearsarge  amygdaloids,  all  opened  by  a  long  cross-cut.  The 
Mesnard  Ijed  carries  fine  copper,  but  is  narrow%  None  of  the  other  lodct 
w*ere  of  pronnaing  appearance  when*  cut. 

The  stampmill  is  at  Grt>ssf^  Pc»inte  and  rock  is  transported  by  the  Mineral 
Range  railroad.  It  has  three  modem  ht^ads  in  com  mission »  each  good  for  300 
to  350  tons  of  conglomerate,  or  450  to  500  tons  of  amygdaloid  rock,  daily. 
Inhere  is  room  for  a  fourth  head,  which,  with  sup  piemen  tary  machinery,  would 
cost  about  $30,000.  The  mill  now  has  3  Allis-<lvilmers  stamps,  90  jigs  and  10- 
double-deck  slime  tables.  Two  5<.)0-h.  p.  Slirling  Ixjilers  furnish  steam  for 
16x22*  Allis-C-halmers  engine.  The  steel  mill  building  is  I77,xl94',  on  atoi 
foundations-  A  self-sup  porting  brick-lined  smok* -stack  of  7'  diameter  8tan< 
165'  high  on  a  52'  brick  foundation.  Water  is  furnished  by  an  AUis  pump 
15,000,000  gallons  daily  capacity,  and  thene  are  electric  lights  throughout 
buildings.  There  is  a  good  wharf,  207'  long,  with  18'  of  wat^r  alongside, 
coal  sheds,  tmd  about  20  dwellings.  Very  satisfactorj*  results  have  been 
cured  at  thb  mill,  the  cost  of  stamping  ha\ing  been  only  $.2575  per  ton  for 
1901,  Considering  the  large  percentage  of  refractory  conglomerate  treated 
this  was  probably  the  cheapest  milling  done  in  the  district  that  year. 

The  1902  product  of  the  Franklin  was  the  largest  cveit  secured,  .\t 
ppp^nt  the  conglomerat4^  ofw-nings  funiLsh  about  SOO  tons  daily,  giving 
probably  about  16  lbs,  of  iff  fined  copp(*r  per  ton.  The  product  for  July,  1902, 
was  402  J^  tons  niineral.  The  average  of  fine  copper  in  Franklin  mineral  for 
1901  was  68%»  including  heavy  copper,  and  at  present  probably  ave 
ages  60%  to  65%  refined  copper.  The  Lake  Superior  Concent  rati  nir  Co  it< 
working  the  old  mill  sands »  at  Ripley,  on  a  royalty. 
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Pmkr  ttie  maoa^nuMit  of  C&pt.  Hoekiog  the  Franklin  haa  Wfi  worked 
with  Ixitb  vi^ur  and  prudence,  llie  economies  practiced  have  restdted  in  a 
KKt-sbeet  that  is  highly  commended  hy  all  men  couversant  with  tnining  in  the 
Lake  district, 

FRASER  MOUlfTAm  COPPER  CO,  HEW  MEXICO. 

Address:  care  of  Albert  C.  Twining,  Asburj'  Park,  N.  J.  Ikftne  office :  Twin- 
ing, Taoe  Co.,  N.  M.  Organized  1901,  under  laws  of  New  Mexico,  with  capi- 
talization SI ,000 ,000,  shares  $1  par.  Albert  C\  Twining,  pn-sident ;  Wra.  Fra- 
»f,  vice-president  and  general  manaifer;  H,  S.Taylor,  secretary:  Dr.  Bam- 
lid  Johnson,  treasurer;  Ralph  R.  Knowies^  mill  8ui>erintcndent.  Mineral 
liOdBp  400  acres,  partly  patented,  also  7-acrt*  uiillaitc  and  800  acres  miaccMane- 
ou»liiub|  in  thi'  Itio  Hondo  district  of  Taos  Co.,  carry in^a:  3  v*ins,  all  of  ^vhich 
We  mon?  or  leas  developed,  principal  ^ein  nmning  50'  to  60'  wide  and  trace- 
*tle  1^000',  showing  oxide  and  carbonate  ores,  also  chalcopyrite  and  bornite. 
B»  afew  shallow  (shafts  and  6 1  unnels.  Has  fleet  ric  liKbt  plant ,  Pel  ton  water- 
^bftel,  machine  shops,  air  compressors,  power  drills,  aliso  hotel  and  general 
stoft.  Has  100-lon  concentrator,  equipped  with  stamps,  crushers,  rolls,  ta- 
blea,elc.  Smelter  of  125  totxs  diuly  capacity  was  nearinp  completion  at  close 
of  1902.  Ores  said  to  average  about  4%  copper,  with  good  gold  and  silver 
values.  Employs  about  135  men.  Property  is  vigorously  nianiiged  and  com- 
ply is  composed  of  men  of  financial  strength  and  good  standing. 
FREE  CUBA   MINE.  CALIFORIOA. 

x\t  Acton,  Lofl  Angelic  Co.,  CaL     Ira  L.  House r,  owner.     Propert}^  first 
opened  circa  I860*  has  a  qnartz  vein  23'  wide  carr%ang  copper  ore  and  native 
topper  for  width  of  5'.     Steam  power;  12  men  employed. 
FREEHOLD    COPPER    MIIIE.  AUSTRALU, 

At  Newell  ton,  Queensland.     Ore  carries  10%  to  30%  eopp<  r  and  12  to 
30  fit.  silver  per  ton.     Was  developing  in  a  ver>'  small  way  at  laat  a<'count^. 
FREELAim  MERCAirTIIE  &  MIHTNG  CO.  COLORADO. 

At  Freeland.  Clear  Creek  i\»,,  Colo.  W.  N.  Smith,  superintendent.  Mine 
opened  by  shafts  and  tunnels ;  ore  carries  gold,  ailver,  copper  and  lead;  steam 
powt-r;  abotit  40  men  employed, 

FREMONT  COPPER  MINING  CO.  WYOMING. 

Otfice:  Fremont,     Neb.     Mine    office:  Riverside,    Carbon     Co.,     Wyo. 
Thod.    Carroll,    seoretarj^    and    miperintendent.     Property,    near    Puigatory 
Gulch,  Carbon  Co.,  i.H  being  develojK'd  b)*  225'  shaft  and  tunnel  now  driving. 
Excellent  assays  have  been  secured.     Property  b  vigorously  managed. 
FRENCH  CREEK  MINES.  PENNSYLVANIA. 

An  old  copper  property  in  Chester  C<j.,  Pa.,  long  idle. 
FRESNO   COPPER  CO.  CALIFORNIA. 

Mine  office:   Pollui^ky,  Fresuo  CaL,  Co.     H.  G.  Vercoe,  superintendent. 
Four  shafts  now^  sinking,  and  steam  plant  to  ha  installed.     Vein  .**upposed  to 
lie  50'  wide.     Average  assay  value  of  ore,  7%  copper  and  $2  gold  per  tun. 
,  FRIDAY  A  LOWDEII  GROUP.  CALIFORNIA, 

.\t    Redding,  CaL     Owned  by  Friday  iff  Lowden,  of   Redding.     Opi^ned 
dy  by  tunnels. 
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FUELTA    FALSA    GROtTP.  S^ASM. 

Iiic»ludes  San  Vicente  and  othrr  mines,  at  Patrnogo,  Huelva,  SpAin. 
Unciergoing  investigation  by  Don  Migud  Igleaias,  of  London,  for  Sres*  Aiaar 
y  *  a.,   of   Bill>ao, 

•kuLTOH  MINE.  COLORADO. 

[        A  small  property,  9  miles  from  Ribera,  Colorado,  which  shipped  aeveml 
carloads  of  goi>d  copper  ore  to  the  smelter  at  Cerillos  during  1902. 
FUKATSU  GROUP.  JAPAJI. 

^L        At  Fimutsu.  Hida,  Japan.     Con^idprable  silver  is  soured  as  a  by-pfwi- 
^Pbct;  annual  product  ion,  nhout  200  tons  rvifmcd  eopi>er, 

SOCIEDAD  DE  MINAS  Y  FUNDICIOff,  CHILE, 

OuTis  the  PortoKuclo,  Aauonia,  and  12  other  mines,  at  and  near  Carhzal 
.\Jto,  Freirina,  Atacama,  Chile.  The  Annonia  has  long  been  a  large  producer 
andLs  1.2IH)'  in  depth. 

FURUKAWA  COPPER  CO.  JAPAll, 

Office:  MiLsu  Bishi  BltJg*,  Yayc&cho,  Kojimachi,  Tokio,  Japan.  This 
company,  of  which  Mr,  Ichbei  Furukax^  a  m  president,  is  much  the  largeat  cop* 
per  producer  of  Japan,  and  is  one  of  the  leading  copper  mining  eompaiuefi 
of  the  world,  and  in  notf  d  for  it^s  progressiveness.  The  principal  nunes  con- 
trolled by  the  company  are  the  ^Vahio  and  Kusakura  groups. 

The  Asbiti  niine«  are  located  in  the  Pro^inre  of  Shimotauke,  Japan,  and 
were  opened  (\^rly  in  the  Sixt<»enth  rentur\\  the  production  being  at  the  rate 
^     of    about  1,500  tons  annually  at  the  beginning  of  the  Eighteenth  centurj*. 
■  The  property  was  secured,  by  the  present  ownerSt  in  a  moribund  condition, 
Hjiti  1871,  but  has  been  lirought  up  t^  large  production  and  great  prosperity  by 
H|bareful  management  and  lUx-ral  expcndlturx-s.     Present  output  if  about  S,000 
long  toiii*  of  refined  coppc*r  yc  arly^  and  the  mine  employs  3,000  men.     Deep- 
est shaft  is  now  down  about  1,(M>^  and  the  mine  is  equipped  throughout  with 
hoisting  and  smelting  mm  liinery-  from  American  and  Gennan  manufacturers, 
Mr*  K.  Asaufi^  of  Tokio,  i«  consulting  engineer  and  Meissre.  R.  Hondo  and  M. 
Otagawa,  of  Tokio,  are  associated  lis  the  management  of  the  mine.     Consid- 
erable trouble  has  been  had  at  the  Hinelter  from  the  sulphur  fumes  and  acid 
wateHB,  which  have  prevented  the  culti^-ation  of  adjoining  lands — ^a  serious 
matter  in  a  covmtrj'  so  densc^  populated  as  Japan. 

The  Kusakawa  group  is  locate  d  in  the  Province  of  Echigo  and  waa  pur- 
chas*^d  in  187C  by  th^'  Furukawa  company.     The  mines  were  opened  in  the 
Eighteenth  L<^ntur>'  and  their  prt*dcnt  production  is  about  1,500,000  Ibe.  an- 
nually. 
COBfPALDl  GADITANi  DE  HINAS.  SPAHI. 

POffvces:  Cadiz,  Spain.  Is  operating  tn  a  limited  way  at  Aznaleollar,  Se- 
\nlla,  Spain. 

GAGNJH  MIIfE.  MOHTAHA. 

^  At  Butte,  t^ilver  Bow  Co.,  Montana,     Owned  by  the  Colorado  Mining  & 

H  Smeltmg  Company. 

GALENA  MINE;  MONTANA. 

At  Morris,  Madison  Co.,  Mont.     D.  A.  Clapp,  manager.     Has  gold,  silver 
ad  lopper  ores;  developed  by  tunnel. 
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^ALIZtmSKl    WORKS.  RUSSIA. 

Lorat<'d  in  the  govenxment  of  EliRal>f*thp<?l,  Htissia.     S.  Varavov,  pro- 
I>riet4>r.     Production  for  1899  waa  38,49*1  poods  refined  copper, 
OaP  MniE.  PEiraSYLVAIfIA, 

This  old  property,  in  Lancaster  Co.,  Pa.,  was  a  large  produwr  of  nickel 
^k^id  a  small  but  regxtlar  producer  of  copper,  secured  us  a  by-priidiict,  uiitil 
c^oo^  in  1893  by  the  coinpetition  of  the  nickel-copper  mines  at  Sudbury, 
ClMinrto. 

GARDNER  HILL  MINE.  NORTH  CAROLINA. 

At  Jami'slown,  Guilford  Co,,  N.  C\     An  old  minp,  idle  at  last  accounts, 
lia\iiig  3  veins  of  chal  copy  rite  disficminaU^d  in  pyrite,  ranging  from  a   few 
inrhps  to  3'  wide,  and  opened  by  1  W  shaft. 
COMPANIA  MINERA  GARDUNA  Y  ANEXAS.  MEXICO. 

At  Coyuca,  GuerrE»ro,  Mexico.     No  rt-turns  secured. 
CARFIEli)   MINING   CO.  UTAH. 

Supposed  to  be  opening  a  copper  mine  by  tunnel,  near  Brighani,  Box 
Elder  Co.,  Utah,  but  no  returns  secured. 

GARLOCK    MHIE.  CALIFORNLA. 

Near  Garlock,  Kem  Co,,  Cal.     E.   T.  Garlock,  superintendent.     Haa 
«te«m  power  and  10  stamps;  was  cniploring  15  men  at  laat  accounts. 
GARRISON  GOLD  Sl  COPPER  MINING  CO.  UTAH. 

Has  a  group  of  21  claims  on  Dutch  Mountain,  near  Ibapah,  Utah. 
GEIGER  MINE.  COLORADO. 

At  Apex,  Giipin  Co.,  Colo.     E.  Steflfon,  owner;  shaft  and  tunnel;  steam 
power;  gold,  silver,  lead  and  copper  otvs;  small  force  employed, 
SUCESION  FRANCISCO  GEISSE.  CHILE, 

Office  \  El  E^pino,  Combarbala,  Chile.     Operates  El  Espino  mine,  opened 
1896,  and  sr^c tires  an  annual  production   of  25  to  50  tons  refined  copper. 
GEISSE  HERMANOS.  CHILB. 

Operate  copper  mine^,  opened  1875,  in  the  department  of  Illapel,  Chile, 
producing  about  150  tons  of  copper  yearly. 

GEMINI  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Eureka,  Juab  Co.,  Utah. 
John  Q.  Packard,  president ;  E.  W.  Packard,  vice-president ;  J.  E.  Berkely, 
secretary;  L.  S.  Hills,  treasurer;  Jackson  C.  McChrj'stal,  (general  superin- 
tendent. Produces  j^old,  silver  and  copper,  and  has  paid  dividends  of 
1300,000.  Ended  1902  with  a  surplus  of  about  1100,000.  Min*-  shows  a20'  vein 
of  argentiferous  and  auriferous  copper  ore ,  assaying  3%  copper  on  the  1,600' 
leveL  Is  likely  to  materially  increase  its  copper  production,  which  heretofore 
has  been  merely  a  by-product.  Has  steam  and  water  power. 
GENERAL    ELECTRIC    MINE.  ARIZONA. 

At  Clifton,   Graham   Co.,   Ariz.     Cal.    Reardon,   superintendent.     Ha* 
steam  power  and  was  working  about  25  men  at  last  accounts. 
GEORGE  THIRD  MINING,  MILLING  &  SMELTING  CO.  COLORADO. 

At  Carson,  Hin^^dale  Co.,  Colo,  M.  L.  Child,  superiaiead<iit,  Scctins  a 
litUe  copper  as  a  by-product  from  gold-«ilver-lead  ores;  shaft  and  tunnel; 
steam  power;  about  20  men  employed. 
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aERONA  COPPER  CO.,  LTD*  SPAIS, 

Offioess:  3,  tlementa  LanOf  London,  E.  C,  Eng-     H.  Linwbeer.  aecrvtafy. 
Company  is  investigaiing  th^  mrnes  I>ona  lnoidad»  Don  Rafael  and  Puri 
Manolin,  in  Gerona,  Spain. 
OERONA  COPPER  &  LEAD  HIKES,  LTD.  SPADI. 

Offiws:  19-21,  Queen  Victoria  St.,  London,  E.  C,  Eng.     C.  A-  £^coti. 
chairman;  A.   H,   Grepnhill,  secmtAr>.     Capital^  nominal,  £80,000.     Prop- 
erty,  17  copper  and  lead  mines,  near  Susquead.  Gvrona,  Spain. 
GERTRUDE  MIffE.  OlfTARlO. 

StH^  Lake  Superior  Power  Co. 
GERTRUDE  MIWIITG  CD.  WYOMnfG, 

Has  cop|>er  rlaims,  opened  by  shaft  and  tunnel,  near  Battle,  Carbon  Co., 
Wyo,,  and  waa  working  about  2l>  men  at  last  accounts. 
GIAHT  MIHUfG  CO.  BRITISH  COLUMBIA. 

In  Yale  Jt  Cariboo  diatriot,  British  C<jlumbia.       Is  developing  gold  and 
copper  prospects ;  steam  power ;  employs  about  25  men. 
GIAHT  LEDGE  GOLD  4  COPPER  CO.  CALIFORNIA, 

Office:  SCM)  Frost  Bldg.,  Los  Angeles,  (_'aL  Mine  offiee;  Manvel,  San 
Bernardino  Co.  CaL  Employs  aboot  15  men.  Orgamzi-d  1901,  under  lawi 
of  Arijsona,  with  cap  i  tali  nation  |I,0O0,0{X>,  shares  $1  par,  non-assessftble.  L. 
M.  Gregor)',  preeident  and  general  manager;  V.  L,  Gn'gorj%  vic^prepid*^nt ; 
H.  R.  S.  Gregor)%  seeretan^;  R.  VV,  Kenny,  treasurer;  directoiB  are  preced- 
ing officera,  Andrew  Glaaseli  and  F.  S.  Stoddard.  E,  Bmugh,  mining  captain. 
Property,  ItJ  claims,  4  pabent-ed,  area  245  acres,  also  20-acre  milisite,  in  the 
New  York  district  of  San  Bernardino  Co,  Five  mUcs  from  Santa  Fe  railway. 
Formation  report^id  as  a  continuous  mother-lode  fissure  vein  and  a  contact 
vein  between  limestone  and  granite,  also  off8htM>t«  from  the  motlier  vciiL 
Dimensions  of  ore  body  given  as  40'  width  by  2,000'  length,  and  200'  depth. 
Estimated  values,  6%  copper,  considerable  lead,  110  gold  and  20  os.  sih'er 
per  ton.  Ores,  oxides  and  sulphides  of  copper,  with  more  or  less  galena.  Hat 
one  50'  shaft  and  tunnels  of  70'  and  264'  on  the  vein.  Has  about  1,000'  of 
undergfovmd  openings  mth  50,000  lona  of  ore  in  sight.  During  1903  com- 
pany will  ship  high-grade  ores,  and  concentrate  lower  grades;  probably  will 
erect  re%'erberatory  furnaces  also  for  matting.  Property  appai^ntly  valua- 
ble and  IS  being  conservatively  handled. 
COMPAlflA  BfllfERA  LA  GIBOSA  Y  AITEXAS.  MEXICO. 

A  copper  property,  at  Jimines,  Chihuahua,  Mexico,  regarding  which  no 
det^ls  have  been  secured. 
GILA  VALLEY  COPPER  CO.  ARI20HA. 

Letter  addressed  to  company  at  Safford,  Graham  Co.^  Aria.,  returned  by 
postmaster,  October,  1902,  with  statement  that  company  had  dissolved. 
GILBERT    St    IfORRIS.  MEXICO. 

Are  operating  a  copper  property  at  Zacatecas,  Mexico,     Mine  opened  by 
shaft  and  tunnel;  gasoline  hoists;  about  40  men  employed. 
GILBREATH  BROS.  IDAHO. 

Address:  Gilbreath  Eros.,  Shoup,  Lemhi  Co.,  Idaho.     Lands,  II  unpat- 
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i'iil«d  claims,  area  220  acres,  also  260  acrps  of  placer  ground,  showing 
0 fissure  veins,  of  whii-h  2  are  opened  by  7  tuni*els  of  GlV  to  3<KJ',  with  1,(MJ0' 
uf  uiideTi^ound  openings,  veiiis  averaging  12'  in  width  and  1,4MK)'  k'ngth,  and 
nmjixig  7%  copper,  |l  gr^ld  and  2  oz.  silver  per  ton.  Ores,  oxides  and  ear- 
boQAtes,  mixed  with  chalccM-ite.  Will  continue  development  on  tbpper  King 
And  Slay  flower  veimi  during  1  £M)3, 

GmiLAMBOWE  COPPER  MUnilG  CO.,  LTD.  AUSTRALU, 

At  Girilambone,  Cambelego  Co.,  Nyngan  Division,  N.  S.  W.  Mine  wim 
Dpttaml  1880;  pnesent  company  organised  Oct()l>er,  189€.  W.  Blakemore, 
mine  maxmger.  Produclion  in  1898,  about  300  tons.  A  little  silver  is  »ecuPf*d 
UB 11  by-product.  Ores  occor  as  oxides,  carbonates  and  sulphides,  in  a  gangue 
of  schistose  and  arenaceous  slatea,  with  numerous  quartz  veins  and  inclusions, 
b  a  country  rock  of  slates  and  sandstones,  having  c*ecasiona!  hard  bands  of 
qunrtaiie,  the  ore  occurring  as  disseminations  and  replacements,  without  the  de- 
linwl  limits  of  ordinary'  fissure  veins.  Alteration  zone  ext<*nda  down  alwut 
W,    Deepest  shaft,  52(J',     Ones  are  dividt^d  into  three  classes  for  tn^at  mi^nt : 

Ilhe  carbonates  (including  cuprite),  with  an  average  assay  value  of  4.6% 
'orrning  the  first  class;  oxides  from  tbe  transition  lone  making  the  second 
claau,  Mid  sulphides  from  the  lower  workings  conHtituting  the  third  grade, 
*fteh  class  lacing  sinelt-«*d  a«^parat44y .  Itecluction  is  greatly  hampt^n^d  by  de- 
fip'enty  in  sulphur  and  iron,  and  excess  of  silica,  which  is  the  exact  reverse 
^*^  the  usual  difficulties  experienced  in  smelting  copper  ores.  Wat-er  supply  is 
^^^'  scant  imd  causes  trouble  in  times  of  drought.  Mine  has  a  dam  and  m 
*^ftipelled  to  fiitf'r  and  re-use  the  wal4*r  nt^p^at^^dly,     SmcU-er  has  5  reverb^sr- 

Kory  furnaces  and  one  refining  furna<^e,  pri>duct  being  turned  out  as  blister 
pper  of  the  exceptional  purity  of  99,95%. 
^Ija)STOIfE  MUfE.  ARIZONA. 

^-  At  McCabe,  Yavapai  Co,,  Ariz,  J,  W.  Parsons,  ow^ner;  L.  Martin,  super- 
H^tendent.  Is  developing  a  copper  and  gold  prmpt»ct  by  shaft,  with  horse 
^T^Wer  and  a  few  men. 

GLASDER  COPPER  MINES,  LTD.  WALES. 

•       Office :  East  Parade  Chambers,  Park  Row,  Iie**ds,  Kng.     Mines  at  Di»l- 
Wy,  North  Wale.s;  company  has  been  using  the  PTlnionr'  process  of  oil  con- 
^ntration.     EVbentuiv  holders  said  to  be  in  po.'tsi*ssion  of  the  property. 
GLASGOW  &  WESTERN  EXPLORATION  CO.  NEVADA. 

Mine   office :  Galena,    Lander   Co*,    New     Jos*    Farron,  superintendent. 
^^ilecent  assays  from  the  Adelaide  group  give  15%  to  20%  copper,  12  gold 
^Blnd  5  oz.  silver  per  ton.     Jlna  steatn  pow<*r  and  works  about  20  men. 
■^LEN-. JENNINGS  COPPER  MINING  CO,  WYOMING. 

Mine  office:  Encampment,  Carlson  Co.,  Wyo.     M.  J.  J.  Jennings,  super- 
intf-ndtnt.     Was  developing  with  small  force  at  last  accounts. 
GLOBE  TRACT,  MICHIGAN. 

A  tract  of  3,200  acres,  comprising  Sections  1,  2,  3,  4  and  5,  in  Town  53 
North,  Range  35  West,  Houghton  Co.,  Mich.  Owned  by  John  Stanton,  U 
William  St.,  New  York.  Propprty  explored  by  diamond  drills  during  1904 
902;  much  trouble  experienced  on  account  of  the  exceptionally  beiivy 
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ovf^rburden  of  sand  and  ljr»ulders.     It  is  thDu^ht,  at  the  clofle  of  1902,  t\ia^^ 
the  llalli*^  lode  has  been  Iwated.     I>evelopinents  art?  watch«*d  with  grfat/o^. 
U*»vat,  a.s  thr  Biiltie  iiniygdaloid  hiw  been  proven  irne  of  the  p^atest  cuprif''^ 
emus  lodea  in  the  Luke  8ui]**rior  dtstriet^  and  the  (liHrnpion  mine,  m^xt  nortf* 
of  tlie  Globe  J  i«  s<'<*uriiig  the  rifhe«t  copper-bearing  rock  of  any  mine  in  th^ 
I.ake  ♦lislrtet,  cxceiit  the  i'liluniet  i^  Hec'la. 
GLOBE  COPPER  MINUIG  CO.  WYdCOrG. 

Ofhee:  24  Giddinps  Blk.,  Tolofado  8pring^,  Colo*  Mine  office:  Heila, 
Ijunirnie  To,,  Wyo-  Kmplfi>  !s  25  men.  Organized  1901,  under  laws  of  Colo- 
rfidii,  with  eaphaiijtiit ion  $l,J5^X),iHMJ,  shan-s  $1  par.  A.  C.  Widdieomhe, 
prfssident;  J.  A.  Morrison,  vii-e-j* resident  and  general  manager;  John  H. 
House,  H4*er[»tarv ;  llolit.  H.  Wi*ldifoiiibe,  tn^asurer.  Directors  are  preced- 
ing tifTieers,  Kdji^ar  Hiivvlirrt  and  tlias.  S.  iMiller.  Htjewari  Da\is,  superintend- 
ent; Prof.  H.  i\  H*'c4er,  eonsulting  enj^inet^r;  Edw.  F,  Browne,  mining  engi; 
neer.  Lands^  22  chiinLs,  20  patented,  area  43S  iu^res,  in  the  Silver  Crown  dis- 
trict of  Larariiin  county^  showing  various  tlssure  veins,  of  which  S  are  being 
develo|>etl,  these  avt^raging  T  width  and  2<K)'  length,  with  e^timat*^  a^X•^age 
values  of  12%  eopp«'r,  $5  gold  and  G  tii  It)  nz.  silver  per  ton^  from  stilphide  otx»«. 
Has  5  sliafts,  average  depth  100'^  also  tunnels  of  9<J'  and  16t)',  Steam  power; 
air  compressor,  power  drills,  pump^,  etc.  Will  sink  main  shaft  300',  develop 
ore  bfidies  and  install  CO-ton  concentrator  in  1903. 
GLOBE^BOSTOIT  COPPER  MINING  CO.  ARIZONit 

Offici-;  r^'avenworth,  Kan^yis.  EasU^m  office:  253  Broadway,  New 
York.  Mine  office  :  Globe,  Gila  Co.,  Ariz.  Organized  under  laws  of  Arizona, 
with  capitalixatioa  $2,OiK),0Ot*.  E.  W.  Oancer,  president;  J.  H.  Jnhng^  \"ice- 
pn^aidenl;  W.  F.  Kennedy,  iiecretan^;  W.  C.  Schott,  treasurer;  Gi*a.  S.  An- 
dnis,  superintendent.  Compan}'  has  exiM^ndcHi  ahcnit  $75/XXJ  on  develop- 
ment work.  Main  shaft  375'  deep.  No  returns  secured. 
GODIVA  MINING  CO.  UTAH. 

QfFice:  Eun^ku,  Juab  Co.,  Utah.       J.  H.  McChr>'fital,  superintendent. 
HiiB  gold -silver-copper  ores ;  is  equippt^d  with  steam  power;  worka  about  75 
men. 
GOLD  BUG  MINE.  COLORADO. 

At  Empin,  Clear  Creek  t^*o.,  t'olo,     W.  B.  < lough,  superint<»ndent;  has 
gold,  silver  and  copper  onjs;  xeiaH  optmed  by  tunnels. 
GOLD  BUG  CONSOLIDATED  MINING  CO.  WASHIIIGTOIT. 

Mine  office:  Bossburg,  Stevens  <V>.,  Wash.     F.  H.  Merritt,  superintend- 
*nt.     Is  developing  gold,  .nilver  and  eopper  ores,  by  shaft,  with  small  force. 
GOLD  &  COPPER  CO.  OF  BINGHAM.  "  UTAH. 

CflScc:  (KM)  MeCoraick  Bldg.,  ,Sidt  Lake  City,  Ctah.     Mine  offii^e:  Bing- 
ham Canyon^  Salt  Lake  Co.,  Utah,     No  returns  secured. 
GOLD  A  COPPER  CONSOLffiATED  MINING  &  MILLING  CO.     ARIZONA* 

Office:  S4  Adania  St.,  (■liicago,  III.  Mine  office:  Prescott,  Yavapa  Co., 
Aria.  Employa  50  men.  Organizi4  1901,  under  laws  of  Arizona,  wHh  cap- 
italization $4.fX10,()0t),  shares  $1  par,  nnn-asw^ssable.  R,  K,  Sweet, prosideni 
rind  trejisurer;    Ftobert  Thompson,  vice-president;  J.  B.  Pogue,  secretai^' ; 
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A.  J.  Pickrell,  general  manager  Directore  are  preceding  officers^  G.  K.  Leet, 
'^•  J.  Ohring,  F.  Lancaster,  B,  N.  Schwartz,  M.  U.  Pierce,  Jas.  Little  and 
•'ohn  Meredith,  J,  < "hidbtrr,  superintendent.  Lands,  25  claims,  area  680 
«cn»,  in  the  Haepayamp/i  iind  Big  Bug  districts  of  Yavapai  Co.,  ahowing 
'  numerous  iissuPH  veins  earn  iiig  oxide,  carhttnatt!  and  sulphidf  tm\s,  with  cs- 
'  tiznated  average  value  of  7%  copper,  S3S  gold  and  46  oz.  silver  per  ton,  also 
Undetermined  lead  values.  Has  34  shafts,  of  10'  to  BHf,  also  21  tun- 
Hels,  of  20'  to  800',  with  about  9,000'  of  undei^ground  openings  and 
150,000  tons  of  ore  blocked  out  for  sloping.  Has  complete  st^ani  power 
equipment,  with  hoists,  shops,  etc,,  also  a  50-ton  concentrator,  fully 
equipped,  and  a  stamp  milL  (Company  will  continue  development  in  1903, 
li  operating  conser\atively  and  secunng  good  results. 

€OLD  &  COPPER  DEEP  TUimEL  MINmG  A  MILLmO  CO.  NEW  MEXICO. 
Mine  office:  Elizal>€'thto\%Ti,  Colfax  Cn.^  N.  M.  L.  J.  Burt,  president; 
Jas.  Lynch,  secnctarj-;  W.  P.  Mclntyre,  manager.  Lands,  105  mres,  in  the 
Moreno  district  of  Colfax  Vo\  Has  2  shafts  and  long  tunnel.  Copper 
ores  are  auriferous;  no  returns  secured  for  1902, 

GOLD  &  COPPER  FIELDS  SYHDICATE,  LTD.  AUSTRALIA. 

Offices:  5-6,  Gn^at  Winchester  St.,  Lrmdon,  E,  C,  Eng.    A.  A.  Eraser, 
chairman;  G.  Addison-Scott,  secretar>';  L.  Parker,  mine  manager.     Capita!, 
nominal,  £65,000.     Lands,  about  850  acres,  in  the  parish  of  Byng,  County 
Bathurst,  New*  South  Wales. 
GOLD  &  COPPER  MIHIHG  CO.  NEW  MEXICO. 

Suppost^d  to  ha\'c  property  near  Mora,  Mora  Co.,  N.  M.     No  returns. 
GOLD  HILL  COPPER  CO.  KORTH  CAROLINA. 

Office :  New  York  City.  Mine  office :  Gold  Hill,  Rowan  Co.,  N.  C.  Wal- 
ter G.  NewTomer,  president.  Property  is  the  old  Ck)ld  Hill  mine,  which  was 
»of  importance  manj*  years  ago.  Company  w'as  cleaning  out  old  workings  and 
had  reached  a  depth  of  720'  at  last  acfounls.  On  the  600'  level  a  blind  vein 
was  cut,  showing  good  assay  values  in  copper^  gold  and  silver.  Property  and 
company  well  spoken  of  locally. 

GOLD  KING  CONSOLIDATED  MINES  CO.  COLORADO. 

Mine  office:  Hilvtrton,  San  Jumi  Co,,  Colo.     Dai-is  &  Soulr,  managers; 

W.  Z.  Kinney,  sup<mntendpnt.     On's  cuny  gold,  jfilver  and  copper.     Mine 

opened  by  tunnel;  equipped  \^ith  steam  and  elei'tric  powr-r;  has  80-8tamp 

mill.     Emplovs  about  100  men  and  secures  a  little  coppttr  as  a  bv -product. 

_60LD  MOUNTAIN  MINING  CO.  WASHINGTON. 

^m        Mine  office:  Berlin,  King  Co.,  Wash.    F.  Karl,  superintendent;  ores  carr^' 

^Rgold,  copper  and  antimony ;  opened  by  tunnel;  water  and  electric  power ;em- 

f  ploys  about  25  men. 

GOLDSMITH  COPPER  CO.,  LTD.  BRITISH  COLUMBIA, 

At  Howe  S(mnd,  Burnird  district,  B.  C.  Company  is  developing  gold, sil- 
ver and  copper  orf>s,  with  about  20  men, 

GOLDEN  KEY  MINE.  WASHINGTON. 

At  North  Bend,  King  Co.,  Wash.  Wilwin  Tebbctts,  owner.  Employs 
small  force  dri\ing  tunnel  on  vt-ina  showing  gold,  siher  and  copper  ores. 
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GOLDEll  MIWT  MINES,  LTD.  HORWAY 

Offices:  Thmgmorton  House,  I'rvpihall  Ave-.,  Ixindon,  E.  C,  Eng.  K 
Page,  chairman;  A.  Loborg,  mine  manager;  A*  i\  Wiitmc**,  A*'crelAr\-.  Cap^ 
i§X,  nominal,  £25O,fK)0.  Property,  220  ncnm,  including  gold  and  coppei 
claima,  at  Eidavoldf  Norway*  The  Lyngicnfjord  copper  mine  is  omied  an* 
operated  in  a  small  way  by  this  company. 
GOLDEir  RULE  COPPER  MBflllG  &  SMELTING  CO.  ARIZONA. 

Offire:  220  Broadway,  New  York.  Mine  office:  Vail,  Pima  Co.,  Arix, 
Organiz<'d  1901,  i^ith  capitalization  $1,000,000,  chanr^  $1  par.  W.  H.  hski 
president;  Wm.  Herring,  vice-president;  John  B.  Hibbard,  secretary'  and 
trpasurer.  Lands,  17  claims,  10  of  which  arc*  al>out  7  miles  from  Oracle,  and 
7»  comprwing  the  Cuprite  mines,  am  near  Vail,  Dex-elopment  at  the  Cuprite 
includes  a  140'  shaft-  Properly  near  Oracle  not  working  at  last  account*. 
Fmancial  affairB  of  the  company  undeistood  to  be  in  poor  eondttton. 
GOLDEN  STAR  IDNING  CO.  IDAHO. 

Supposed  to  have  gold-copper  claims  near  Ekiniphan,  Blaine  Co.,  Idiiho. 
Letter  to  that  address  returned  unclaimed,  No>^mbeT,  1902, 
GOLETA  CONSOLIDATED  MINES.  CALIFORNU, 

Mine  office:  Jordtm,  Mono  Co.,  Cal»    Hugh  W.  Nelson,  stipe rintendeut» 
Is  primarily  a  gold  iiiinr,  but  is  developing  a  six-foi>t  vein  of  chrygiocolla 
40-stamp  mill  and  cyanide  plant ;  water  power ;  employ s  about  75  men. 
SUCESION  P.  GONZALES.  CHILE, 

Operates  the  Labrar  mine,  opened  1900,  in  the  department  of  Freirina, 
Chile,  and  makes  therefrom  the  ec|uivalent  of  about  700  tons  of  rvfined  copper 
yearly,  shipped  as  matte. 
GOOD  HOPE  MINE.  ARIZONA, 

Near  Prescott,  Yavapai  Co.,  Aria.     Owned  by  Jas.  Chambers.     Carries 
poW  and  ini|ipK'r  ores.     No  returns  secured, 
GOODLANDER  MINING  &  MILLING  CO.  MEXICO, 

Office:  tjl>3  New  Ridge  Bklg.,  Kansas  City,  Mo,     No  n-tuni^  secured. 
GOOD  VENTURE  COPPER  MINING  CO.  NEW  HAMPSHIRE. 

Was  prospecting  near  Wocxisville,  Grafton  Co^  N.  H.,  circa  1890*    Letter 
returned  unclaimed,  October,  19U2. 
GOODVENTURE  MINING  h  MILLING  CO,  WYOMING. 

Mine  office :Hecla,Larajiue  Co.,  Wyo.    Theo.  Grout,  superint-endent.    Is 
developing  a  copper  vein  by  shaft  and  tunnel,  with  about  10  men, 
GOULD  MINING  CO.  WYOMING. 

Owna  the  Helen  Gould,  Empire  and  adjoining  claims,  near  Cent  mu  in  I, 
Albany  Co.,  Wyo.     These  properties  an?  on  the  summit  of  Centennial  Moim* 
tain  and  are  said  to  show  a  good  vein  of  gold-<*op]N^r  ore,  assaying  30%  copper 
and  $^\  and  upwards  in  |:iild  pt-r  ton, 
GRAHAM  COUNTY  MINING  CO.  AlUZONA. 

Office:  1500-20  Bro.*Ml  St.,  New  York.  John  W.  Manning,  president; 
Wm.  G,  Lelaod,  vice^prrF^sident;  Schuyler  S.  Moore,  secretary  and  tn*asurer. 
Property  supposed  lo  be  in  Morenci  district  of  Graham  Co.,  Arii.  No  r^ttintf 
secured, 
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lA  ORAK  PROVEEDORA  DE  COBRE.  MEXICO. 

Tbk  is  the  Mex'eaa  corporation  rontroUfKl  by  tbi  Arizona  &  Mexican 
Copper  Co* 

OmUfBY  CONSOLIDATED  MHIHfG,  SMELTIlfG  BRITISH  COLXJMBU. 

k  POWER  CO, 

Office:  62  Canada  Life  Bldg,,  Montreal^  Queb<?c.  Mine  offiee:  PhtJenix, 
B.  C\  8iuelter  office:  Grand  Forks,  B.  C,  Employs  about  5(XJ  men.  S.  H.  C, 
Miner,  president;  Jay  P.  Gra\'e8,  \doe-prty*ident  and  general  manager; 
A  C.  Klumeif elt,  assistant  general  manager ;  G.  N.  Gay  lor,  second  assistant  man- 
errand  purchasing  agent;  G.  W,  Wooater,  treasurer;  A*  L,  White,  secre- 
tiT}-;  R.  R.  Macauiay,  assistant  secretary' :  W.  Yolcn  Williams ^  mining  euper- 
intendent;  A.  B.  W,  Hodges,  smelter  superintendent.  Mines  aa^  at  Phot^nix, 
snieltt'r  and  principal  operating  offices  arc  at  Grand  Forks.  The  Knob  Hill 
Kkd  Old  Ironsides  are  the  prineipul  mining  proper! ica,  thca**  ha\"ing  sliipped 
231,762  tons  of  ore  in  190L  Ore  bodies  are  verj'  large  but  of  low  grade. 
Kftob  Hill  is  worked  open-cast,  as  a  big  quarrj-j  and  railrond  trains  are  run 
into  thf  pits  and  loaded  by  steam-shovels.  Is  sinking  q  5-coiTipurtment  shaft 
on  the  Victoria  claim,  which  has  a  central  position  in  the  group.  Is  installing 
ft  (KMrill  eiectrie  Hand  compressor,  in  2  parts  of  30  drills  each,  housed  in  a 
building  (X)xll2'.  Also  has  a  50*ton  ore  cniaher,  with  daily  capacity  of  160 
tons.  Tlie  smelter  at  Grand  Forks  is  of  1,600  tons  daily  capacity,  having  4 
furnaces,  each  44x160*  at  the  tuyeres,  and  2  stands  of  converters,  this  being 
^  largest  reduction  plant  in  Canada.  Product  is  shipped  as  blister  copper. 
Smelter  was  greatly  hairipf'red  during  last  half  of  1902  by  shortage  of  coke 
(Upply.     This  is  a  vcr\^  promiaing  property. 

GfUim  CENTRAL  mWE.  UTAH. 

Mine  offit<^:  Tintic,  Juab  Co.,  Utah,     Is  primarily  a  gold-silver  mine, 
with  considerable  values  in  copper,  secured  as  a  by-product. 
ORAUD  GULCH  MIlfllfG  CO.  UTAH. 

A  small  sliip[>er  near  St,  George,  Washington  Co.,  Utah,  F.  W.  Jennings, 
superintendent.  Is  said  that  shipments  of  I ^000  tons  made  from  November, 
1899,  to  August,  1902,  rt'turned  an  average  of  44%  copper,  5  os8.  silver  and  11 
fold  per  ton.  Wagon  haul  from  mine  to  smelter  is  180  miles,  freight  charges 
Iggpegating  S29  per  ton.  Ores  ore  oxide  and  carbonate,  and  veins  are  said  to 
be  large »  but  somewhat  irregular,  Property  ia  apparently  of  value,  if  ship- 
ping facilities  were  furnished. 

GRAIfD  MARAIS  COPPER  MIWING  CO.  MUTNESOTA. 

Letter  sent  to  2  Shennan  St.,  Chicago,  UL,  former  address  of  company, 
returned  unclaimed,  October,  1902.  Mineral  lands  were  in  Cook  Co.,  Minn., 
showing  nati\'e  copper  sparingly,  in  amygdaloidal  rocks  in  the  northern  fold 
of  the  Keweenaw^an  s>*  ncliiial 

GRAND  MT.   LYELL  COPPER  CO-,  LTD.  TASMANIA. 

Property,  near  Mt.  LycU,  Montague  County,  Tasmania.  At  laat  aceouata, 
to  spring  of  1902,  was  working  1 1  men,  driving  a  prospecting  tunnel  in  Section 
IWiA,  and  trenching  in  Sections  682  and  789. 
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GRAKD  PRIZE  COPPER  MINING  CO.  ARlZOl 

Min«  office:  Fay^*'"*  *-»il»i  ^'^^  -^"2.     Dr*  John  A,  King, superinteDdei 
Opened  by  shjift ;  tquippt-tl  with  al*.'am  power;  has  three  etamps  and  60^ 
smelter.     Wjxa  RttachtHi  hy  Btmk  of  Arizonji  for  debts,  in  spring  of  19(12. 
6RANB  RAPIDS  COPPER  CO.  WYOMOI 

Office  and  mines:  Encampment,  Carbon  Co,,  Wyo.  Organized  tun 
laws  of  Wyoming,  with  capitaUjcatiun  $100,000,  shares  10  c«nt8  par.  A-,i 
Conger,  president;  E,  C.  Johnson,  \ ice- president;  E,  R.  Clemens,  secret! 
tind  treasurer.  Bupposed  to  be  developing  copper  claims  in  the  Encampm^ 
district  of  Carbon  county.  No  returns  secured. 
GRAND  REEF  MINING  CO.  ARIZOI 

At  Ara\  aipa,  Grah.im  Co.,  --Vriz,     Said  to  be  opening  a  gold-silver-copj 
property,  by  i^\mit  and  tunnel,  with  force  of  15  men. 
GRAND  REPUBLIC  COPPER  CO,  WYOMU 

E.  L.  Black,  president.  Property  in  Cai'bon  Co,,  Wyo.  At  last  accoui 
company  was  negotiating  for  aale  of  property  to  the  Saginaw  VaUey  Copl 
Company.  1 

GRAND  REPUBLIC  COPPER  MINING  CO.  COLORAl 

Office:  52-240  La  Salle  St.,  (  hieago,  111.  Mine  office:  Pearl.  Larin 
Co.,  Colo.  Employs  9  men.  Organized  1902,  under  laws  of  Wyoming.  ^ 
capital ixation  51,500,01X^  shares  $1  par,  non -assessable.  W.  A-  McGtii 
president;  W,  B.  Watens,  vice-president;  E.  B,  Boisot,  secretary*  and  tnj 
urer;  L.  D.  Gudahall,  gent^rul  manager;  Samuel  Fields,  auperinlcnde 
Lands,  7  claims  in  prwess  of  patent  iiig»  an^a  70  acres,  in  Big  Horn  districl 
Larimer  Co.,  Colo,  Has  si  cam  power.  A  sulphide  ore  body  is  Ix'ing  del 
oped  by  126'  shaft.  Company  contemplates  expending  110,000  on 
ground  development  in  1903. 
GRANDVIEW  MINU?G  &  MILLING  CO. 

Office:  probably  Memphis,  Tenn.  Lands,  in  Utah,  near  th«  CoIoH 
line.  Ores  give  good  assay  values  in  gold,  copper  and  silver.  No  retul 
secured .  k 

MINA  GRANDE  Y  COBRE  GRANDE.  M£XI( 

Said  to  be  operating  near  Fronteras^  Sonora,  Mexico.     No  returns  i 
cured. 
GRANITE   CREEK   SBIELTING  &  REDUCTION  CO,  NEVAll 

Mine  office:  Golconda,  Humboldt  Co.,  Nev,     Martin  Ltndley,  managi 
copper  and  gold  ores;  opened  by  shafts;  steam  power;  employe  atvout 
men. 
GRANT  COPPER  BONING  CO.  COLORAS 

Office:  Encflu\pment,  Wyo.  Mine  office:  Pearl,  Larimer  Co.,  Ca 
Organized  1901 ,  under  lawi?  of  Wyoming,  with  capitalization  SI  ,000,000.  t 
Davis,  prr^ident;  C.  W.  Ta\lor,  vice*president;  H.  D.  Ashley,  eecretai 
Theo,  Davis,  treasurer.  Lands,  3  claims,  one-half  mile  from  Plearl,  Vf 
said  to  be  12'  wide  and  to  give  average  assay  values  of  10%  copper. 
pany  contemplates  installation  of  mining  machinery  in  1903, 
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GRASLITZ  MINES.  AUSTRIA. 

At  Gra^^Hii'Ivliiipcnthal,  Bohemia,  Austria,  These  mines  an^  of  great 
antiquity^  and  aJIordt'd  une  of  the  principal  Boiiret'S  nl  European  ropptT  supply 
during  the  middle  age^,  but  were  abanduned  toward  the  close  of  the  Seven- 
Uvnth  cfintury»  remaming  idle  until  t^e^Jtrmher,  1901,  when  the  ivork  of  re- 
opening was  begun.  The  vein  b  12'  to  15'  wide,  in  clay-slate.  A  new  smelter 
e  being  built,  and  the  mine  reopened  on  a  large  scale.  A  force  of  about  1,000 
men  was  employed^  underground  and  on  surface,  at  last  accounts, 
a  B,  GRAY  COPPER  CO.  NEW  JERSEY. 

Incorporatc^d  May,  1901,  with  capitalization  $260,001}^  !o  open  a  eopper 
mine  on  the  farm  of  O.  B.  Gray,  near  Pennington,  N.  J,     One  vein  aaid  to  be 
W  wide  and  one-half  mile  long.     No  returns  secured ;  company  probably-  not 
working. 
CRAY  EAGLE  &  HARD  TIMES  MOTES.  COLORADO. 

At  Silver  C;iitT,  Custer  Co.,  Colo.     Said  to  be  working  15  men  on  a  vein 
ihowing  copper,  gold,  silver  and  lead;  opened  by  shafts;  steam  power, 
GRAYTON  COPPER  MINES  CO.  COLORADO. 

Organized  late  in  1902,  to  develop  the  Greyton  group  of  claims,  3  miles 
oorlh  of  Pearl,  Larimer  Co.,  Colo.     Raid  to  have  a  good  surface  showing. 
GREAT  BELCHER  GOLD  &  COPPER  CO.  ARIZONA. 

Offices:  89  State  St.,  Boston,  Mass.,  and  Real  Estate  Tnost  BIdg.,  Phila- 
(Wphia,  Pa.  Mine  office:  Providence,  Yavapai  Co.,  Ariz.  Letter  returned 
unplaimed  from  Philadelphia,  November,  1902.  Chas.  B.  Cramp,  president ; 
D.  F.  Murphy,  secrctarj-.  Management  of  mine  supposed  to  be  at  logger- 
lifeadg,  and  de\*elopment  at  a  fitandslill 
GREAT  CENTRAL  FREEHOLD  MINES,  LTD.  AUSTRALIA. 

Mine  office:  Mt.  Hope,  Blaxland  Co.,  N.  S.  W.  Oj^anked  January,  1876, 
*nth  capitalization  £80/MKJ,  shares  £1  par.  Paid  dividends  of  £202,000 
to  dose  of  1899.  Production  in  1898  was  110  tons;  present  production 
ly  400  tons  or  more  yearly,  and  to  be  increased.  Oxidized  zone  ex- 
to  depth  of  about  250'|  below  which  only  chalcopyrite  is  found.  The 
l*iiguc  of  the  oxidized  ores  is  a  decomposed  porphyfy,  the  sulphide  ores  occur- 
Hug  in  brecciated  porphyry.  The  country  is  arid  and  water  supply  scant. 
^Wt  greatly  improved  in  1901  and  mines  now  have  a  good  equipment.  Com- 
Htlv  also  ov\Tia  the  Mt.  Allan  mine,  11  ndlus  distant  from  the  Great  Central. 
GREAT  COBAR  COPPER  MINING  SYNDICATE.  AUSTRALIA* 

Mine  office :  Co  bar,  Robinson  Co.,  N.  S.  W.    Smelter  at  Lithgow,  N.  S.  W. 

Dr.   Richard   Reed,   mining   director,   Sydney,   N.  8.  W.;   W.    Long^orth, 

laeral  manager,  Lithgow ;  G,  H.  Blackmore,  mining  manager,  Cobar,     This  is 

most  important  copper  producer  of  New  Sooth  Wales.     The  mine    was 

ned  1860  and  closed  1892,  af  t<*r  making  26,61 1  long  tons  of  fine  copper,  ae- 

iring  an  average  return  of  ll.(*7%  copper.      Tributors  lof>k  property  on 

year  lease  in  1892.  Production  for  1898  was  2»520  tons  of  fine  copper.  Ores 

considerable  gold  values.     Properly,  l,ltM)  acres  of  freehold,  including 

tOHHsite  of  Cobar.     Mlnr  works  3  veins  dipping  verticaily,  known  as  the 

itt  Middle  and  West  lodes,  principal  operations  being  on  the  latter.  Ore  ia 
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btemuthifcrous,  but  the  bismuth  is  well  elimtnftted  in  sineltiiig,  the  LUhgaw 
smelter  beini;  noted  for  its  succe^ful  handling  of  this  refractory  eleiwut 
The  West  lode  is  70'  wide  at  points  on  the  90-fathoni  level.  Mine  workwi/i) 
etopes  in  1901,  The  ^'New'^  shaft  is  892^  deep.  Operations  &rt  hampeitd 
by  an  occasional  scarcity  of  water  at  the  mines. 

This  company  controls  the  Great  Cobar  mine,  Nymagee  copper  mm^ 
Great  Bear  gold  niim."  and  Lithgow  Copper  timelting  &  Refining  Works*  The 
mine  manager  writ4_s  that  the  company  is  a  privat'C  s>'ndicate  and  does  not 
give  out  any  statement  of  operations. 

The  Nymagee  copper  mine,  at  Nymagee,  Prior>'  Plmns,  Mouramba  C<Si 
N,  S.  W.,  was  opened  1S80,  in  a  countrv-^  rock  of  slates  and  sandstones*  Tbi* 
main  ore  body  is  chalcopyrite,  15'  to  20'  vddt^  in  a  »»ction  250'  long,  ret u mini 
10%  copper.  Mine  is  about  750^  deep  and  produces  500  to  750  tons  n*finp*i 
copper  yearly.  Smelting  is  by  the  pyritic  process,  with  a  reverbf-*rator\^  fur- 
nace for  blowing  up  the  matte  to  blister  copper,  which  assays  99.75%  fine. 

The  Cktbar  smelt<^r,  at  LithgoM',  has  5  wjiter-jacket  cupola  fumaccj*  of  1 
tons  daily  capacity  each.     The  gnidc  of  the  ore  smelted  has  run  down  fi 
18%  in  1878  to  about  7%  at  the  pn>sent    time.     Product  U  turned  out 
blister  copper^  carrjing  about  $40  per  ton  in  gold  and  stiver  values.     An 
trolytic  plant  for  n^fining  the  blister  copper  waa  installed  190l-l9<^2. 
GREAT  FREEHOLD  MIFE.  AUSTRALIA.* 

In  the  Mt,  Perrj'  district  of  Queensland.     Was  a  small  producer  in  1901 ; 
no  returns  secured  for  1902. 
GREAT  LAKES  COPPER  CO.  ONTARIO. 

Address:  care  of  Exploration  Co.,  15  Broad  St.,  New  York.  Organised 
1900,  under  laws  of  \V(»st  Virginia,  with  capitalization  $3,000,000,  shares  $5 
par.  John  McKinley,  president;  Horace  Willistfin^  secretarv-;  Robert Sloane 
Bickford,  treasurer.  Lands,  upwardjs  of  4,000  acres,  near  Sudbury,  Algoxna, 
Ontario,  carr>  ing  nickeliferous  chaleopyrite  in  a  gangue  of  pyrit^;.  Has  sev- 
eral shafts^  deepest  150',  also  opi^n  cut.  Has  a  considerable  amount  of  ore  in 
sight.  The  Graf  smelting  process  was  tried,  but  pro^T^d  a  failure.  Property 
mortgaged  to  secure  money  to  pa\-  debts.  Affairs  of  corporation  are  in  ci 
fihape,  and  no  satisfactory'  information  is  furnished  shareholders, 
GREAT  LAKES  MINIlf  G  &  BKLLING  CO.  WYOMIlf  G- 

Mine  office  i  Encampment,  Carbon  Co.,  Wyo.     B.  E.  Burger,  superin- 
tendent.    Development  shaft  170'  deep  at-  last  accounts. 
GREAT  LAKES  Mllf IK G  4  SMELTING  CO.  WYOMIHG 

Office:  Manituwtx*,  Wis.     Mine  olTice;  Encampmcjit,  Carbon  (,'o.,  Wy 
Isaac  Craite,  prcFidrntj  R.  W.  Burke,  \ico-pn^sidrnt;  J,  V.  Miller,  eecrC' 
C.  H.  Seeger,  treasurer;  F.  C.  Milli-r^  manager     No  Pttums  secured. 
GREAT  MAMMOTH  COPPER  MINING  CO.  WASHINGTON^ 

Office:  45  Milk  St.,  Boston,  Mtiss.  Mine  office:  Index,  iSnohomish  f/o.i 
Wash.  OrganiBed  under  laws  of  Washington,  with  capitabzation  $l,50<lt«.>tK). 
J.  L.  Rice,  president*  Has  10  claims  adjoining  the  Index-Independent  mil 
No  returns  aeeitxed. 
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GREAT  MOUNT  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Offices:  Blomfield  Houso,  London,  E.  C,  Eng.  T.  J.  Ide,  chairman; 
R.  T.  Moore,  manager;  J.  T.  B.  Hickson,  agent,  Hobart,  Tasmania.  Prop- 
erty, 639  acres,  held  on  21-year  lease  from  1898,  at  £160  annual  rental.  About 
3,000'  of  underground  openings  have  been  made,  and  narrow  veins  found  at 
two  points.  Property  idle,  at  last  accounts  from  Tasmania. 
GREAT  NORTHERN  IfiNING  CO.  WASHINGTON. 

Mine  office:  Baring,  King  Co.,  Wash.    J.  Waggoner,  superintendent. 
Said  to  be  developing  a  mine  by  tunnel,  with  force  of  10  men. 
GREAT  REPUBLIC  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

John  M.  Sullivan,  president,  Prescott,  Ariz.;  F.  E.  Jordan,  secretarj-, 
Jetome,  Ariz.  Lands,  30  claims,  area  about  600  acres,  including  the  Colum- 
bia group,  on  Lower  Turkey  Creek.  Yavapai  Co.,  Ariz.  Has  a  314' tunnel, 
showing  oxide  and  sulphide  ores.  Capitalized  at  $3,000,000.  No  returns  se- 
cured. 

GREAT  VERDE  CONSOLIDATED  MINE.  CALIFORNU. 

Office  and  mine:  Sisson,  Shasta  Co.,  Cal.  Is  a  copartnership,  capital 
S20,000,  with  4  owners.  John  Reed  Lyle,  secretary  and  treasurer.  Has  12 
unpatented  claims,  on  the  Iron  Mountain  copper  belt  of  Shasta  Co.,  adjoin- 
ing the  Balaklala  mine,  shoiJV'ing  fissure  vein  or  lense  with  estimated  aver- 
age width  80'  and  length  5,000',  carrying  chalcopyrite,  giving  assays  6%  cop- 
P^^>  17  gold,  6  oz.  silver  per  ton.  Has  5  tunnels,  longest  150',  and  sells  ore  to 
t^lie  Keswick  smelter.  Owners  will  continue  development  in  1903. 
OREAT  WESTERN  COPPER  CO.  ARIZONA. 

Office:  Clinton,  Iowa.  Mine  office:  Tombstone,  Cochise  Co.,  Ariz. 
Capitalization,  $1,000,000.  W.  J.  Young,  Jr.,  president;  P.  B.  Wamekros, 
numager;  F.  W.  Knapp,  superintendent.  Lands,  several  adjoining  claims, 
^1^  in  the  Dragoon  Mountains  of  Cochise  Co.  Has  steam  and  gasoline 
power;  understood  to  have  a  leaching  plant.  No  returns  secured. 
GitEAT  WESTERN  COPPER  CO.  NEVADA. 

Office:  113  Devonshire  St.,  Boston,  Mass.  Mine  office:  Reno,  Washoe 
^.,  Nev.  Oi^anizcd  1901,  with  capitalization  $1,000,000,  shares  10  cents 
P^U".  Geo.  D.  Burton,  president;  Frank  B.  Cox,  secretary'.  Lands,  62)^ 
**5t>ea  in  the  Pea  Vine  district  of  Washoe  Co.  Two  shafts,  deepest  200',  also 
^OC  tunnel.  Assays  give  12%  copper,  also  gold  values,  from  vein  2'  to  17  ' 
^de.  Has  steam  plant;  no  returns  secured  for  1902. 
^itEAT  WESTERN  GOLD  CO.  CALIFORNIA. 

Address:  care  of  Jas.  J.  Chambers,  manager.  Redding,  Cal.  Has  re- 
^ntly  purchased  the  Afterthought  mine,  in  the  Fumaceville  district,  20  miles 
^^8t  (^  Redding,  Shasta  Co.,  Cal.  Mine  has  200'  shaft  and  a  number  of  drifts, 
^bowing  a  large  body  of  sulphide  ore.  Company  also  owns  the  Liberty  group, 
^  the  vincinity  of  Redding,  carrying  gold  and  copper,  and  is  preparing  to  in- 
stall a  125-ton  smelter. 

GREAT  WESTERN  GOLD  &  COPPER  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.     Mine  office:  Park  City,  Summit  Co., 

Utah.    Company  suppoeed  to  be  controlled  by  David  Evans  and  Senator  J. 
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of  La  Cananoa  in  tht*  miiniripiility  of  that  name,  and  has  eold  588  lata  far 
$57,727.27  and  retains  S2H  lots  theivin.  Tl>e  company  holds  franc hiaes  forUghtr 
ing,  water,  ict*,  st  rwt-railway  and  k'lephone  i?erviw  In  ha  i  Wimea.  There  bm 
been  nione  or  less  litigation  over  titles.  Laiitbi  wcnt^  redenfiunced  in  1902  and 
the  company  now  holds  puti-nt.s  din^rt  from  tin*  M«*xic'aii  gov«*mniPnt. 

Twenty -scvi^n  miles  of  gmded  roads  hii\'c  lun^n  built  on  the  company'i 
mining  lands,  th<^*  having  a  maximum  gradii  nt  of  7%, and  twcnfy-twoniilee 
of  trails  have  alBo  l>et*n  tnillt ,  The  company  owns  upwards  of  4tM>  horses,  vnuieM 
and  burrofl,  and  hits  a  large  corral  for  their  care.  lu  addition  to  the  concen- 
trator, smelter,  power  plant  luid  niiscellaneous  buildings,  hereinafter  described, 
the  company  owm  5  ofTitt^  buildingj^,  1 1  dwellings  for  foremen,  boarding- 
houses  with  eapaeity  for  fi-eding  !K)II  men,  6  lixlping  housi'S  and  alx>ut  200  cai>- 
ins  for  miners.  There  are  3  boarding-houses  of  10  rooms  each,  1  of  16  rooins 
and  1  of  42  tooms,  all  of  brick,  lompany  also  owns  a  restaurant,  bakery, meiit 
market,  etc,,  and  maintains*  a  8ca^'enge^ service  in  the  nnniicipality  of  HonqulUo. 
There  is  a  two-story  brick  hospital,  4<>xliHy,  with  detached  kitchen  and  beds 
for  50  patient*,  also  a  6-ward  emergem-y  hospital  at  t  he  (  apote  Uiine.  The  mer- 
cantile plant  includ(*s  a  brick  ston^-building,  with  warehHUHcss  having  direct  rail- 
road connection.  Tliis  carries  a  large  stock,  being  practically  a  niiKlem  depart- 
ment store.  The  company  also  owTis  and  operates  the  Banco  de  C'ananea,  oi^ 
ganized  Januar\',  1902,  with  a  cajjital  of  $2tX),fMX),  Mexican,  showing  profits  of 
$-15,037,65  to  clo*?e  of  Inksiueas  on  July  31,  liK)2.  There  is  a  brickyard  with  a 
daily  capacity  of  35pO(X>  l>rick,  Tlie  company  maUitiiins a  telephone  sxstem  hav- 
ing about  20<J  miles  of  wire,  one  half  copper,  and,  about  100  phones.  Tliere  is 
also  an  independent  telephone  system  used  for  dispatt^hing  on  tlit*  narrow^  gauge 
railway.  A  standard  gauge  railroad  Wits  built  from  La  t'anain-a  to  Naeo,  Ariz,, 
thus  effecting  a  aa\1ng  of  1  cent  per  jiound  on  the  cost  of  shipping  copper  to 
New  York.  This  road  has  f>een  sold  to  the  Cananea,  Yaqui  ili\*er  <t  Pacific 
R,  R.  Co.,  with  which  the  Greene  Consolidated  has  a  25-ycar  freight  contract  on 
favorable  terms.  The  Gretme  Consolidated  has  a  privati*  raUroad  of  36^  gauge, 
laid  ^rith  35  and  40-ib.  steel  rails^  with  maxinuim  grade  of  3)^%,  thk  line  being 
11  miles  in  length  and  touching  at  all  of  the  principal  shafts,  eoncentratijr, 
smelter,  etc.  The  tuirrcjw  gauge  line  is  efjuipi>ed  with  t*ne  38-toa  and  one 
4t)-ton  Bidd win  locomotive,  and  two  2S-tt>n  Porter  locomotives,  also  ten  25-ton 
and  tweh'c  30-ton  steel  ore  carj*,  3  coke  cars,  4  flat  can*,  2  box  cars  and  a 
cabooj^!-  There  are  two  sawmills  with  a  combined  capacity  of  14,000  feet 
daily,  cutting  lumber  from  the  company's  timber  lands. 

The  ores  of  the  Greene  are  of  great  \'ariety  and  extent.  The  mineral  for^ 
mation,  extending  for  7}4  mites  east  and  west  along  the  company's  main  tract, 
apparently  carries  copper  bodies  of  greater  or  less  value  for  the  entire  dis- 
tance. Ores  are  oxide,  carl  innate,  and  sulphide,  with  occasional  nath-e  cop- 
per. The  ores  contain  no  refractory  elements  in  important  quantities,  but  con- 
centration IS  requlnd  in  the  ca.se  of  on'S  from  the  Capote  and  Veta  Grande  mines, 
which  have  large  bodies  of  silieious  on*  nmning  3%  to  7%  copper  and  requir- 
ing considerable  barn^n  limestone  or  iron  ore  for  flvixing,  when  smelted  dinect. 
-These  ores  are  concentrated  to  20%  or  30%  coppt*r  values  by  the  elimination 


of  aluTniim  and  excess  sUica,  and  jin*  tKpn  smeltrd  io  ad\Tiiif.ap«*,  the  on?  reduced 
in  1901  gi^*ing  nverapc  rt'turus*  of  159  lbs.  per  shnrt  ton,  or  7.95%  copper. 
The  various  old  and  new  mine  workings  aiv  di\  ided  by  tlvr  conjp»riy  inl« 
5xr>ii(%,  these  being  known  us  the  Cobre  Grande*,  Veta  Grandi%  Espc^mnJiii,  Vn* 
ptjtf  and  Puertecitos.  There  are  8  main  workinj^  shafts,  alwi  a  lurgr  ntiiiihrr 
of  tunnels,  fhe  bulk  of  the  ore  extracted  roniia^  tfiroii^h  hinnt  Lh  Vpta  Gmndi^ 
dttit  No.  5  b  7CJ0'  deep;  Capote  ?haft,  750';  Elba,  54c)\  and  V.iitura,  7W.  ( )n 
AqpBi  1,  1902,  the  mine  openings  eoniprised  S,5Hl'  of  shafts  anti  win^t'S,  and 
56^181'  of  horizontal  openings,  inehiding  ttmrieU,  drifts  and  eriiswrntM* 

Developnientfi  on  the  ColinL'  Grandf»  show  a  fonecntratrng  tm^  only,  and 
this,  nc»t  Ix'ing  of  aa  good  qimlity  a^  found  eLs<'wh<riMn  prof lujkin/is  nut  beinjr 
Worked  at  preaent .  Thin  mine  haa  1 ,314'  of  shafts  and  4.5 It)'  of  horizont^  open- 
ing. No.  4  shaft  funiifihee  a  lai^  part  of  the  Waaler  supply  for  the  Hur&eecipc- 
nlbm. 

The  Veta  Grande  mmes  are  produeing  «l»out  5(KJ  tons  of  oft*  daily,  wkh 
aiO  men  working.  No*  5,  thf-  main  shaft,  ha*s  3  rornpartnu-nlB,  working  two 
c«pFS  in  bahuice.  At  thesie  niinr-s  thi^rr-  is  a  fISO'  tunm-l  wifh  2  tram  traika. 
On  the  third  level  the  ore  body  is .%'  to  4  lu',  ai^«:i>  injr  10%  to  12%  iopii*'r.  Thi»re 
Baleoa  150'  ore  body  on  llir  hanging-wall  sidi-  avfragirjg  3%.  \o  5%,  ropppr,  the 
Rlieious  pfjftions  of  which  are  used  for  tonviTt+r  linings,  Thf*  tntitor  tininel, 
faaving  a  back  of  600',  develops  a  ver>'  large  ore  body  ^thawing  ehaleiwit*'  with 
some  cuprite  and  native  copper,  lliis  ore  is  exci41ently  adapted  to  eoneenlra- 
tion.  No.  5  shaft  has  a  115-h.  p.  double  hoist  ^  good  for  1,000'  depth,  also  a 
7-driIl  air  compreseor,  smithy,  timber-framing  sheds,  etc.  A  crosscut  will  be 
driven  from  tbi*i  shaft  at  a  depth  of  l^OOO'. 

The  Eeperanza  zone  is  but  little  dc\'eloped  as  yet.  It  will  Iw  opened  from 
the  Capote  shaftfi  at  a  depth  of  500'  to  600'. 

The  f/apote  zone  has  3,808'  of  vertical  openings  and  20,974'  of  horizontal 
openings,  the  principal  development  of  the  Greene  Cons/jlidated  properties  be- 
ing at  this  point.  The  mine  n-quires  about  lO^fXKV  of  timlx^r  daily,  for  under- 
ground work,  and  is  sinking  4  shafts,  Noe.  2,  4,  6  and  8.  About  500  men  are 
employed  and  the  production  cmnvda  1,000  tons  daily,  the  smelting  ore  return* 
ing  8%,  1 11 10%  copper.  The  main  working  level  has  a  double  t rack  tunnel  connect- 
ing shafts  2,  4,  5  and  7,  at  an  extreme  distance  of  2,900'.  This  level  is  to  be  ex- 
tended 34fy  to  the  Ov(  rsight  section  of  the  Capote  zone,  which  is  now  produc- 
ing al>out  too  tons  of  high  grade  on-  dnily.  The  ore  body  b  225'  wide  at  the 
north  end  of  the  mine;  165'  wide  at  a  point  460'  south  and  186'  widt^  at  a  point 
1^260'  south  of  the  north  end.  No.  2  shaft  has  a  1 10-h,  p.  hoist  and  No,  4  has  a 
powerful  double  hoist  good  for  a  depth  of  3,0(X)'.  At  No.  4  shaft  then^  h  a  7'driO 
air  compressor  and  a  50-kilow'att  direct-connected  generator  which  furnishes 
light  and  power  for  the  Capote  workings.  The  Elisa  mine,  1 ,5(K)'  south  of  No.  2 
f  apote  shaft,  produces  about  100  tons  of  9%  chaleop\  rite  d^iily ,  with  a  force  of 
rtlx>ut  200  men.  On  the  w  cond  level  the  ore  i.H  20'  wide  for  a  distance  of  about 
500'  and  averages  4%  to  6%  copper,  w  Ink'  on  the  third  level  the  \ein  mainlains 
its  width  and  r-arries  about  10%  copper. 

The  Puert€citoe  zone  m  aboui  4  miles  northwest  of  the  Elisa  shaft  of  tbo 
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Capote  and  has  1,554'  of  vertical  of>enin^s  and  6,181'  of  horizontal  openio 
with  Ji  product!  V(3  cap;irtty  of  about  1,000  tons  daily.  The  otb  bodies  Me  of  J 
inimeasc  size,  the  out<:rt>p  being  about  800'  wide.  Ovea  arc  chalcopy  lite,  bom^l 
he,  malachite?  and  azurite,  in  a  lime-ulumina-gamet  gaogue.  The  workings  of  ^ 
the  Puertecitoe  zone  are  knouu  as  the  Ventura  on  the  east,  Juarez  1,200'  next  , 
west,  and  Elenita,  900'  west  of  the  Juanez, 

The  surface  plant  is  ven-  extensive.     The  main  power  plant  adjoining  thel 
gmeJter  has  a  Ixjiler  house   40x21 6',  with  st*.***!   frame   and   iron  sides  |and 
roofj  and  coal  bunkere  with  storage  captw  ily  of  3.500  tons.     The  engine  house, 
of  steel,  is  65x245' ;  the  machine  shop  is  fully  equipped  and  is  supplemented  by 
a  foundry  having  a  2-ton  cupola.     Pneumatic  tools  are  used  extensively,  power  ' 
being  ftimbhed  by  a  Rand  compivssor.     There  is  idso  a  carpenter  shop  and.] 
planing  mill,  with  complete  sash-and-door  equipment.     The  shops  an»  run  by 
electricity  and  the  plant  for  jx>wer  and  lijihting  is  very'  complete.     Theit?  ara 
3  engines  with  direct -connected  dynamos  of  100-kilowalt  capacity  each,  and  j 
one  engine  of  200-kilowatt  capacity,  giving  a  total  of  500  kilowatts,  equal  ta  | 
about  700  h.  p.     The  siiitch-board  is  6x14',  of  iron  frame  with  marble  pa&ek. 
This  plant  fumbhes  a  current  at  250  volts  to  operate*  the  various  shops,  alica 
miU,  briquetting  plant,  electric  cranes,  etc.,  and  furnishes  light  for  the  munici- 
palities of  Honquiilo  and  La  (^auanea. 

The  concentrator  is  l:>etween  the  mines  and  the  smelter  and  is  built  in  two 
independent  sections  of  3tX)  tons  daily  capacity  each,  so  planned  thKt 
the  output  can  be  doubled  at  a  cost  of  about  25%  of  the  original  investmeait 
The  concentrator  stands  on  a  steep  slope  and  all  material  is  handled  by  gravity, 
after  l>cing  dimipt'd  into  bins  from  narrow-gauge  cars.  The  building  has  34,000 
square  feet  of  floor  surface,  and  equipment  includes  two  10x20*  Blake  crush* 
eis,  two  16x36"  rolls,  four  14x27"  rolls,  four  36*  singSe  Hartz  jigs»  two  36'  double 
Hartz  jigs,  44  concentrating  tables  and  4  slune  tables..  Material  is  tt^eated  by  1 
wet  crushing  and  water  concentration.  Storage  tanks  haxne  a  capacity  of ' 
200,000  gallons.  The  power  house  has  four  100-h.  p,  boileis,  coal  bins  of  30Q 
tons  storsgp  capacity  and  a  tandem  compoimd  condensing  engine  of  250  h.  p.  J 

The  funiace  building  is  33x296',  of  steel  frame  with  iron  sides  and  roof* 
It  is  BO  buUt  that  fuU  advantage  is  taken  of  the  force  of  g^^vity  in  handling  nu^  ] 
terial,  and  has  ore  bins  of  4»200  tons  capacity  and  eoke  bins  to  store  3,0(X)  tona  J 
of  fuel.     The  nominal  siuelting  capacity  is  6,000 ,tKK}  ll>s.  per  month.     The] 
seventh  furnace  was  blovra  in  just  before  the  close  of  1902.    There  ale  S  Mitchell ' 
hot-blast  air-jacketed  furnaces,  one  of  42x120*,  one  42x180*,  two  of  42x210*, 
one  4Sxl20*  and  three  54x160*.     Over  each  furnace  is  a  Bt4H?l  dust  cham- 
ber, 20x20x20',  which,  after  collecting  the  fltie  dust,  ret  urns  the  same  to  I  he 
smelting  «one  of  the  furnace,  by  gravity,  thus  greatly  reducing  the  w*ork  of 
briquet  ting  and  resmelting  the  dust.     The  fumaee-gases  then  go  t-o  a  dust^flue 
10x13x400'  long,  and  the  dust  is  taken  by  conveyor  to  a  brick^lined  steel  i 
chamber  50x75x28'.     The  smoke  and  gases  are  discharged  from  t  he  dust-rhaiii-  J 
bcr  through  a  self-supporting  steel  chinmc^%  16'6'  in  dbmeter  and  190*  high. 

There  are  SO-ton  dctachi'd  8«'t tiers  before  each  furnace,  gi\ing  a  continu-^ 
cms  discharge  of   slag  into   self-dumping    slag-cars  of  which  there  az«  22  ^ 
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o  52  cxihle  f<^1  rarh,  dniwn  to  the  sla^  dump  by  two  40-h.  jk 
lectric  locamotivt,'8.  The  mutte  is  drawn  off  into  ladled 
and  taken  by  electric  cram*  to  the  convrrtiT  department.  In  the  en^ne  house 
of  the  smelter  then?  are  3  blowing  engineK,  one  of  whieh  In  a  225- h.  p,  Nord- 
beif  with  13x24*  steani  c>  UndiT  and  57x57x42*  air  cylinder,  with  a  capacity 
of  20;0OO  cubic  feet  of  free  air  per  minute,  imd  two  Murray^'oHias  tandem 
rompound  blowing  enginea  of  125  and  375-h.  p,,  al9<:»  3  smaller  blowers,  giving 
&  total  capacity  of  1,100  h,  p,,  and  92.5(H)  cubic  feet  of  free  air  p«*r  minute  com- 
pitved  to  a  presssure  of  2}^i  Ibe^  per  square  inch.  The  boilers  have  3»tK)0  b.  p. 
^apadty  and  a  12*  m^a  &tenm  line.  Coal  is  fed  by  gravity  from  bins.  The 
^tc^ftonlge  tanks  at  the  smelter  have  a  rapacity  of  5&6,fX)0  gallons,  t^ith 
'm^'  of  water  mains  and  4,0fKl'  of  2%^"  fin-  how^. 

The  converter  building  La  60x396',  of  ateel  frame  with  iron  sidea  and  roof, 
fitted  with  eWtric  traveling  cranefl  covering  the  full  span  and  length  of 
iV  building,  a  50-ton  Morgan  crane  having;  a  clear  hoist  of  41}'.  The  capacity 
nf  the  ronverelon  plant  is  8,(HX),(.)00  lbs.  per  month.  Inhere  arc  5 stands  of  con- 
VYTlf  re,  with  22  shells  1 1'  in  diameter  by  13'  long,  made  of  1*  steel  plate.  The 
hydraulic  cylinders  are  24*  in  diameter  'with  a  wat^'r  presaun^  oi  2<>0  lbs.  to  the 
sq^iare  inch,  and  can  rotate  the  shi-lLn  tlu-iiugh  a  radiuB  f»f  270**.  The  eonvert- 
vn  blow  off  into  mo%'ahle  hoods  Icxiding  to  primar)'  and  se'condary  dust  eham- 
t^iB  for  converter  gajies.  A  railroad  track  runs  under  each  coii\'erter  stand 
wsd  casting  cans  are  fitted  ^ith  6  moulds  for  3(X>*lb.  ingots  each,  there  being 
24  cara  and  250  moulds.  When  cast  the  ingots  are  carried  in  the  care  to  the 
bullion  floor,  where  the  pigs  an*  chipped ♦  weighed,  sampled  and  loaded,  all  sainp- 
tiiije  being  done  by  electric  drills.  Tlie  converter  slugs  an*  taken  back  in  ladlt*s, 
by  crane,  to  the  fore  heart  lis,  thus  sa\ing  resniclting. 

At  the  eastern  end  of  the  converter  building  is  the  lining  departmenlp  with 
silica  riiilb  pneumatic  rammers,  etc.  All  material  is  handled  by  gra\ity,  from 
600-ton  silica  bins.  The  silica  mill  has  one  10x20"  lilake  crusher,  two  26x15* 
AipU  rolls,  one  8'  automatic  mLxing-pan.,  conveyers,  eknatons^  etc.,  and  takes 
power  from  a  125-h,  p.  electric  motor.  The  briqueUlng  pbmt  has  a  Mould 
pttinger  pnt^ss  of  225  tons  and  a  Wliile  mineral  press  of  100  tons  daily  capacity. 
Briquettes  are  sent  by  bolt  con\'eyor  to  the  cliarging  floor  of  the  furnace  build- 
bg.  Power  for  the  briquet  ting  plant  is  furnished  by  one  5-h.  p.  and  two  50-h.  p. 
electric  motors-  Blast  for  the  converters  is  supplied  by  3  engines,  of  1,700 
aglBiregate  h.  p.,  with  capacity  to  compress  29,75<j  cubic  feet  of  free  air  per  min- 
ute to  a  pressure  of  1 5  lbs.  per  square  inch. 

The  blister  copper  turned  out  by  the  Greene  Consolidated  is  refined  elect ro- 
lyticaUy  by  the  United  Metals  Selling  Co.,  at  Perth  Amboy,  N.  J.,  and  by  the 
Nichols  Cliemicftl  Co,  of  New  York. 

Ctae  of  tiie  most  serious  problems  in  the  operation  of  the  Greene  Consoli- 
dated is  the  question  of  w^ater  supply.  Potable  water  is  piped  from  Savvinill 
Cafion  and  is  also  secured  from  a  well  in  Puertet-itos  CaHon,  and  from  Capote 
C&fton  for  the  Capote  shafts,  there  being  an  aggregate  daily  supply  of  UX>,001) 
gallons  of  potable  water.  For  mine  and  smelter  use  and  for  fire  protection  No.  4 
Cobre  Grande  shaft  gives  about  400,000  gallons  dmly ;  a  well  near  the  Cananea 
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rnnrh  fumLshos  10(l,f)00  j^allnm  diiily ;  Rfinf|uiUo  shaft  mipplies  80,000  f^alloni- 
daily,  and  an  unriTtaiti  supply  (»f  25jO(K)  to  Im^lMH)  gallnns  is  sc^cured  daily  froin^ 
La  I>Tno€nitit  i  afiiin.  f^vinj;  a  daily  supply  of  GiKI.LMJt)  t^i  7(»(),{)IM)  gjilloDs.  The 
water  system  hits  tunks  wllh  a  »t<)rii|j;i!  capacity  of  762,5S4  gallff&s  and  has 
72,818'  of  water  riiainri  uf  2*  1o  H".  No  water  ib  wasted  and  the  liquid  is  ri*-used 
wherever  jioesihU-.  The  question  of  further  and  perauinent  water  supply  is  re- 
ceiving eareful  attenticin.  It  mil  be  possible  to  get  3,U<XJ,IXK]  gallons  daily  from 
Ojo  de  Agua  by  building  a  pip*'  line  of  9  miles  and  pumping  agatiLst  u  head  of 
WO*.  It  is  also  pt)flsil>le  lo  obtain  a  rna\iiMum  supply  of  10,000,000  galloos 
daily  from  the  Magdalena  Hm'T,  5  utiles  dlntant,  by  pumping  against  a  head  of 
J  ,140'.  In  either  case  tb^  installation  and  opt*ralioa  of  an  adequate  water  sys- 
tem vsill  prove  vt^Ty  eostly. 

The  Gnn^ne  t 'onsf »lidated  has  by  oo  means  peached  its  maximum  produc- 
tion. Efltunatea  of  a  monthly  output  of  12,000,000  to  15,000,OtX)  lbs.  ore  not 
likely  to  be  n^aehed  for  some  years  to  come,  and  such  a  product  ion  can  be  se- 
cured only  by  thf^  »'X|m  nditvire  of  milliotis  of  dollars  for  further  underground  de- 
velopment and  WT}'  ext4'nsi\'e  additions  to  the  pn*aent  surfiuH'  plimt.  It  is  prob— 
able,  however,  that  this  company  can  increas**  its  production  to  a  maximum  of 
nearly  75,0<>0,0t>0  lbs.  per  year,  by  coniparativt^y  slight  additions  to  the 
pn-scn!  plant. 
GRIBBELL  ISLAND    COPPER  CO.  BRITISH  COLUMBIA. 

Office:  Fairhaven,  Wa«h.     Projxrty,  on  Griblx'll  Island,  Skeena  River 
Division,  CiiHsiar  District,  B.  t\     Company  worked  40  tnvn  in  1901;  no  con* 
sideralile  on-  lnHlirs  had  l»een  wcun  d  at  last  account h, 
GRIFFITH  WEST  MOTE.  COLORABO. 

At  Oeorgt^town,  t  lear  ("reek  Co.,  Colo.     Owned  by   Hmid  &   Maxwell 
Opened  by  tunnel;  carries  gold,  silver,  lead  and  copper;  worked  a  small  force 
at  last  accounts. 
GRIGGSTOWN  BONE.  HEW  JERSEY, 

At  Griggatown,   N.  J,     Reopened  hite  in    1901.     Old  shaft   was   100' 
deep;  work  begun  on  new  shaft;  no  returns  secured. 
GXTADALUPANA  MINE,  MEXICO. 

At  Topia,  Durimgo,  Mexico.     Felix  Briones,  owner.     Produces  copper- 
silver  ores;  opened  by  tunnel;  employs  about  40  men. 
GUADALUPANO  MIWUfG  CO.  MEXICO. 

Mine  office  I  Torres,  Sonora,  Mexico.    H.  H.  Douglas^  manager.    Employs 
about  100  men;  has  silver-lead-copp>er  ores;  developed  by    shaft;    steam 
power;   20-atamp  mill. 
GUAYHOPA  SMELTING  &  REDUCTIOM  CO.  MEXICO. 

Address:  care  of  Daugherty  «fe  Albers,  69  Wall  St.,  New  York.     Mining 
lands,  near  Guerrero,  Chihuahua,  Mex.     No  returns  in  response  to  repeated 
requests. 
GUGGENHEIM  EXPLORATION  CO.  MEXICO. 

Otfire:  71  Broadway,  New  Yi>rk.  Thb  company  is  in  the  business  of 
exploring,  developing  and  selling  mines  in  the  n^public  of  Mexico.  Operates 
the  Dolores  y  Auexas  mines,  at  Matehuida,  San  Luis  Potosi,  Mex.    Edw.Doerr, 
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superintondont ;  devclop>e(l  by  shafts  and  tuniu'ls;  ga^suline  power;  employs 
about  200  men.  Also  operates  a  mine  at  Tepezala,  Aguascalientes,  Mex. 
R.  Brendell,  superintendent;  has  500'  shaft;  produces  gold  and  silver; 
flt€am  power;  employs  sevei-al  hundred  men. 

GULF  CREEK  COPPER  CO.,  LTD.  AUSTRALIA. 

At  Gulf  Creek,  Barraba  division,  New  South  Wales,  350  miles  north  of 
Sydney  and  72  miles  from  a  railroad.  Ore  bodies  are  a  9'  vein  of  7%  sulpliide 
ore,  also  a  lense  of  sulphide  ore  25'  wdde  and  350'  long,  averaging  about  10% 
copper,  one  stope  for  entire  length  having  averaged  14%.  Ore  is  chalcp- 
cite  disseminated  in  pyrite,  and  is  vcr^^  heating,  some  stopcs  being  too  hot 
for  the  hand,  and  showing  marked  oxidation,  with  copper  sulphate  in  the 
joints  and  elsewhere.  Country  rocks  are  indurated  clay-stones  of  carbonifer- 
ous age,  with  dykes  of  serpentine.  Was  working  about  200  men  at  last 
accounts.  Has  a  smelter.  Production  for  1901  was  560  long  tons  copper, 
from  9,400  tons  of  ore  smelted. 

GTICPIE  COPPER  UNES,  LTD.  AUSTRALIA. 

Offices:  Salisbury  House,  London  Wall,  London,  E.  C,  Eng.  Lieut.  Gen. 
Sr  J.  B.  Edwards,  chairman;  M.  T.  Wigham,  secretary.  Capital,  nom- 
inal, £150,000.  Property,  120  acres  at  Gallangowan,  Fitzroy  Co.,  Queensland. 
Work  has  been  conned  to  prospecting;  on  Lot  No.  25  a  15'  vein  giving 
assay  values  of  £6  per  ton  has  been  opened. 

HAGGARTY-JORDAN  MIinNG  CO.  WYOMING. 

Office:  Watertown,  N.  Y.  Mine  office:  Battle,  Carbon  Co.,  Wyo.  Em- 
ploys 4  men.  Organized  1901,  imder  laws  of  Delaware,  with  capitalization 
Sl50y000,  shares  10  cents  par.  C.  H.  Dunbar,  pi^dent;  Edw.  Haggarty, 
vice-president;  Delos  S.  Dunbar,  secretary  and  treasurer;  C.  W.  Jordan,  super- 
intendent. Directors  are  preceding  officers  and  Gardner  Kimball.  Lands, 
X 1  claims,  1  patented,  area  220  acre?,  in  Battle  Lake  district  of  Carbon  Co., 
shewing  4  fissure  veins,  of  which  2  are  being  developed,  these  averaging  4' 
wide  and  giving  estimated  average  values  of  35%  copper,  a  trace  of  silver,  and 
95  gold  per  ton,  from  carbonate  and  sulphide  ores.  Shaft  90',  tunnel  100', 
Vinderground  openings,  285'.  Will  continue  development  work  in  1903. 
SALL  MINIKG  &  SMELTING  CO.  BRITISH  COLUMBIA. 

Offices:  Leadenhall  Bldgs.,  Leadenhall  St.,  London,  E.  C,  Eng.  Mine 
office;  Nelson,  B.  C.  Lord  Ernest  Hamilton,  chairman;  A.  E.  Ashley,  secre- 
tary. Capital,  nominal,  £325,000;  issued,  £275,000.  Debentures,  £50,000, 
6%  first  mortgage  bonds  authorized,  £24,560  issued.  Property,  506  acres, 
including  Silver  King  mine,  on  Toad  Mountain,  near  Nelson,  B.  C.  Ores  are 
copper-silver.  Copper  in  ores  mined  from  Silver  King  mine  has  run  down 
from  6.5%  to  about  3.8%.  Ores  are  bomite  above,  with  argentiferous  tetra- 
hedrite  in  lower  levels.  Has  a  smelter  at  Nelson,  near  the  mine.  Produc- 
tion of  copper  has  been  decreasing  since  1897. 

HALLIWELL  COPPER  CO.  MICHIGAN. 

Office:  Cleveland,  Ohio.     Idle  at  present.     Organized  1901,  under  laws 

of  South  Dakota,  with  capitalization  $3,000,000,  shares  $1  par,  non-assessable. 

Louis  Poplowsk}',  president;  A.  H.  Weed,  vice-president;  Chas.  W,  Voth, 
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secretary,  C.  F,  UW^  treasurer;  H.  H.  Ree%'ea,  superintendent.  Lands, 
acrpB,  in  Carp  Lake  Twp.,  t>iitonagon  Co.,  Mirh.^  earning  sundry'  copper- 
bearing  ainygdaloids.  Htm  two  shafl6, 130' and  2fKy  with  dbout  8()0'of  under-— 
ground  c>p<'iiing8.  Has  sk^ara  p*iwt?r  outlil,  Minu  U  17  niili'3  from  C'hicagoi 
Milwaukee  &  St.  Paul  Ky*  Company  eont+miplaU^s  smking  shafts  on  th.^ 
Noble  and  Black  Amygdaloid  lodes,  in  liH)3.  Fully  described  in  1902  edi- 
lion. 
HAMILTON  MIFE.  MICHIGAN 

The   Hamilton  pjroup  includes  the   Hamilton,   Trap   Rock,    Essex  and 
Windsor  properties,  in  Ontonagon  county*  a  few  miles  north  of  Match wopdt 
MirJi.     Area,  481)  acres.     A  little  mining  work  has  boen  done  in  the  pas»l, 
Property  is  to  be*  reupened  in  19t>3, 
HAMILTON  MINING,  MILLING  &  TRANS-  COLORAIK), 

PORTATION  CO. 

Mine  office:  VVintifid,  Chaffee  Co,,  Colo,     John  G.  Payne,  superintend- 
ent.    Opened  by  shafts  and  tunnel;  copper,  silver  and  gold  ores;  employs 
a  «mall   force. 
HAMLEY  MINES.  AUSTRALIA 

AddnF»as:  care  of  John  S.  Soott,  secretan%  GrenfcU  St,.  Adelaide,  South 
Australia.  Mine  office ;  Mtxinta,  Yorke  Peninsula,  South  Australia,  Opened 
1861  and  formerly  knorni  as  the  KarkanuUo  mine*  Deepest  shaft,  1,020'  in 
1899.  Ores,  bomite  and  ehaleop\'ritf,  yielding  1  to  4  tons  copper  per  fathom 
of  ore  broken.  Product  ion,  100  to  150  toas  yearly, 
HAMMOND  COPPER  CO*  '  MONTANA, 

Office:  formerly  at  18  Broadway,  New  York»  but  company  run  not  be 
found  by  postal  authorilit^s.     In  litigation,  with  ugly  charges  made  b>*  share* 
holders,  at  last  at'counts. 
HAMPDEN  COPPER  MINES.  AUSTRALIA. 

At   Cloncurn*,   North   Queensland.     Worked    March   to    Atigust,    190L 
Returns  from  528  tons  i»f  on*  shipped  ti*  Wiillanio  for  sifuelting  averaged  36.5% 
copper.     Has  large  bmiics  of  sulphide  ores,  but  cannot  work  at  a  profit  unifies 
given  railroad  connections  or  a  smelter  at  the  mine. 
HANAWA  MINE.  JAPAN. 

Owned  by  the   Mltsu    BLshi     Gosshi    Kwaisha. 
HANCOCK  MINES  CO,  NEW  MEXICO* 

Office:  100  La  Clede  Bldg.,  St,  Louis,  Mo.  Mine  office:  Origan,  Donna 
Ana  Co.,  N.  M,  Employs  5  men.  Organised  iyt)2,  under  biws  of  New  Mex- 
ico, with  capitulization  $1,000,IKM),  shanks  II  par.  O.  F.  Clifford,  vice-pn'si- 
dent;  E.  R.  A.  MLs<*nrr,  secnHary  ;  P,  C.  Compton,  treasurer;  Fntnk  S,  Croak, 
superintendent.  Lands,  4  unpat«'nted  claims,  ahuwing  3  tissure  veins,  of 
which  onr,  earn  ing  carbonate  ores,  is  being  developed,  ILis  two  80' shafts 
»nd  tunnels  of  204'  and  210'.  Company  contemplat^'S  building  a  lOO-lon 
eoncentrator  in  1903. 
HANCOCK  BJINIIIG  CO.  MICHIGAN. 

Office  and  mine:  Hanctiek,  Houghton  Co.«  Mich.     August  Mette,  agent. 
Area,  160  acres?,  much  of  which  U  now  built  over  by  the  city  of  Hancock* 
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Idle  since    1885.       Lcxlo    is    narrow    but    fairly    rich.       Total    production, 

2,854  tons,  1,384  lbs.  refined  copper. 

HAHE  COPPER  MIinNG  CO.  MONTANA. 

Office:  Butte,  Silver  Bow  Co.,  Mont.     H.  L.  Elton,  president.     No  re- 
turns secured. 
HANOVER  COPPER  CO. 

Office:  11    Broadway,   New  York.     Organized   under  laws  of  South 
DtkoitL,  ^-ith  ci4>italixation  $1,000,000.    C.  W.  White,  president ;  R.  K.  Wart- 
man,  secretary.    Company  refuses  to  furnish  any  information,  except  that 
it  is  not  mining. 
HAPPT  CREEK  MINE.  NEVADA. 

Near  Lovelock,  Nevada.    Frank  Reynolds,  superintendent.    Said  to 
Kive  assays  of  37  H%  copper,  20  oz.  silver  and  %S  gold  per  ton.     Ledge  on 
iiiifaoe  is  60'  wide,  in  serpentine.  . 
HAPPY  JACK  MINING  CO.  ARIZONA. 

At  Patagonia,  Santa  Cruz  Co.,  Ariz.    W.  H.  Bemett,  superintendent. 
Vein  opened  by  shaft  and  tunnel;  ores  carry  gold,  silver,  copper  and  lead. 
Ensfiays  a  snudl  force. 
HAPPT  JOHN  MINE.  BRITISH  COLUMBIA. 

In  Albemi  diAnsion,  Vancouver  district,  B.  C.    Shaft  opened  on  vein 
cairying  gold,  copper  and  silver;  sniidl  force  employ (k1. 
HAKD6CRABBLE  MINING  CO.  NEW  MEXICO. 

Mine  office:  Magdalena,  Socorro  Co.,  N.  M.    A.  C.  Thomas,  superintend- 
ent.   Ores  carry  copper,  silver,  load  and  zinc.     Has  steam  power  equip- 
nent  and  80-ton  smelter;  was  employing  about  100  men  at  last  accounts. 
OTTO  HARNECKER.  CHILE. 

Operates  the  Pefia  Blanca  mine,  opened  1888,  in  the  department  of  La 
ligoa,  Chile.     Makes  the  equivalent  of  about  150  tons  of  refined  coppt^r 
yeaiiy,  product  being  shipped  as  matte. 
BASTFORD  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Lands,  10  claims,  3  miles  north  of  Protem  Creek,  Shasta  Co.,  Cal.     Wm. 
Cjeiry;pTBBident;  J.  B.  Griffen,  secretary.    Vein  said  to  be  8'  wide  with  sur- 
face showing  of  oxidized  ores;  disseminated  sulphide  ores  developed  ill  Hin- 
itfd  quantities  by  400^  of  tunnels. 
HASTFORD  COPPER  &  GOLD  MINING  CO.  IDAHO  &  ALASKA. 

Office:  7  Exchange  pL,  Boston,  Mass.  Mine  office:  Challb,  Custer  Co., 
Idaho.  Ci4>italisation,  $2,000,000.  Henry  J.  Wikins,  president;  Chas.  M. 
"Hiayer,  secretary;  John  I.  Minear,  mine  manager.  Idaho  property  is  150 
BQlei  from  a  raHitMiil,  but  is  quite  extensively  developed,  ha\'ing  about  1 
nde  of  tunnels  and  drifts,  longest  tunnel  being  900'.  Has  a  50-ton  mill, 
wofioQg  on  low-grade  ore,  and  ships  more  or  less  high-grade  smelting  ore, 
nnuiing  $400  to  $600  per  ton.  Also  owns  copper  and  gold  claims  on  Prince 
<if  Wales  Lslsnd,  Alarica.  Was  paying  quarteriy  diWdends  of  1%  at  last 
toeoimts.  No  returns  secured  from  company. 
RAKVARD  MINE.  ARIZONA. 

At  Gilbert,  Yavap^  Co.  Ariz.    W.  P.  Hamlin,  et  al,  owners ;  W.  J.  Gilbert, 
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superintf^ndent.     Oi^n^d  by  shaft  aiicl  hjnnels;  orp«  cftrrj*  gold,  silver  njui 

copprr;  g!isii1iru'  hnist, ;  employs  small  furt-f. 

HATHAWAY  MINE.  '  MEXICO 

NVar  Santo  Lkuningo,  Chihuahua,  Mex,     No  returns  secured. 
HATTIE  GOLD  &  COPPER  MIHIWG  CO.  IDAHO- 

Addrf>ss  giwn  as  Dt>niphaii,  Blaine  (.'<>.,  Idaho,  but  letter  returned  uf*"" 
rhiitricd^  Novemher,    19()2. 
HATTIE  BELL  COPPER,  GOLD  &  NICKEL  MnfDfG  CO.  ONTARIO- 

Property  sold  to  Consolidated  ( 'opper  Co,  ctf  Pam'  Sound. 
HAWKEYE  MINE.  OREGOIT^ 

At  Coiurr,  Grant  <'o.,  Orp.     B.  Sherbindy,  owner.     Haa  gold,  silver  anc* 
coppi^r  orest  in  xAii  openrd  t>y  tunnel;  10  men  einployed, 
HAWKEYE  COPPER  MINING  CO.  WYOMING-^ 

Property  is  in  the  virinity  of  Battle,  Carbon  Co.,  Wyo,     No  returoi^ 
w^ciirf'd. 
HAYMAN  BONING  &  TUNNEL  CO.  COLORADO- 

Has  a  eopper-load  projK^rty  in  the  lower  Tarr^all   earnp,  about  25  mjl»fr 
northwest  of  Cripple  (YiH'k,  Teller  Co.,  Colo. 
HEADLIGHT  COPPER  MINING  CO.  WYOMING. 

OtTuv  and  mini's:  EnciimpmL-nt,  Carbon  Co.,  Wyo.     Chas.  A.  Finl*  v . 
president;  Philip  Lee,  secret.ary.     Lands,  180  acres,     C*re  is  low  grade.     Prop- 
erty idle  at  laj^t  accounts;  no  returns  secured. 
HEALDSBURG  LODE.  CALIFORNIA- 

Lands,  one  claim,  10   miles  north  of  Healdsburg,  Cal.     J.  G,  Cald«>'ll, 
Healdsburj^^   Smoma  Co.,  Cal,,  manager.      Opened   eirea   1885,  by  turmcl; 
limited  development  work  in  progc^ss  at  last  tu'counts. 
HEATH  MINING  CO.  mAHO. 

At  Heath,  WiLshinji^ton  Co,,  Idaho,     E-  P,  H*dl^  manager.     Has  gold- 
sUvor-eoppcr  nrc.s,  ui>piied  by  shaft ;  st^^am  power;  f^nploys  about  25  men, 
HECLA  CONSOLIDATED  MINING  CO.  MONTANA. 

A  sninll  pru|H'ity,  si'euring  an  anmiat  production  of  alxHtt  (it)  it»rw  *A 
refined    copper. 
HECLA  COPPER  MINING  CO*  WYOMING. 

CapitaliKatiun  S!,25(J,r)fH}.     Lands,  4  claims,  area  aliout  30  acres,  ad- 
joining  the   Kurtz-Chutterbin,   in    thi-    Encampment    district,   C»H>on   CV 
Wyo.     No  returns  seeuri'd. 
HECLA  COPPER  A  GOLD  MINING,  MILLING  WYOMING 

h  SMELTING  CO. 

Office:  331   Kiltncige  Bldg.,  Denver,  Colo.    Mine  ofBce:  Hecla,  Lan 
Co.,   Wyo.     Empluya   8   men.     Organized    1901,   wnder  laws  of   Wyomu 
with  capitulixalion  $1,000,000,  shiircs  5  ivnts  par,  non-aaaes^able.     Henrv- 
Schwartz,  general  manager  and  pn-sidcnt;   Geo,  C,  Norria,  \icc-presidpnl ; 
Emerson  J.  Short,  secretary;  J.  H,  Sehwartx,  treasunir;  Wm.  H.  O'Reilly, 
mining  capt^iin.     Lands,  14  claims,  one  patented,  area  alwut  280  aerea, 
30-acre   townsite,  5-aen*   mil  kite   and    lO-acre  smcl  termite.     Has    14   fk 
veilis»  said  to  have  average  \vidth  uf  8'  and  average  assay  \'alue  of  5%  CC| 
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111  Hd  *ttcl  3  o«.  silver  per  ton;  orp«  abw)  cftny  nickd,  platinuin  and  uran- 
ium.  Onjs,  oxide,  carbonate  and  sulphidi".  Hm  14  shafts',  from  1(1'  to  MM' 
and  W  tuQBel.  Has  40-^od  concentrator;  ore  gcws  to  smclN-r  at  Hr*'Ia,  twr» 
tniJes  distant.  Company  contemplates  ciintinuin^?  flfvolopiuont  and  i-nlarp- 
iiije  ronrpntmtor  and  mill  in  19()3.  Company  »*Bti mate's  production  of  rr- 
finfd  ropper  at  3,f)0t>  pounds  for  1902,  and  announces  that  it  will  pay  a  6% 
di\ideud  in  January,  1903. 

lECU  k  ARI20RA  GOLD  &  COPPER  MINIHG  CO.  ARIZONA. 

bcorporated,  July  1902,  by  Arizona  and  Texas  parties,  including  J.  M. 
CinoU  and  C,  T.  Clark,  of  Bisbee,  Ariz.     No  returns  secured, 
HILEl  MUmiG  CO.  NEW  MEXICO. 

Mine  office:  Graham,  Socomj  Co.,  N.  M.  Thou.  Graham t  pn'tiidmt, 
HiiRtsld-fiilver-copper  ores,  with  30-stamp  mill  and  is  equipfW'd  with.^team, 
witer  and  electric  power.  Operates  the  Confidence  groitp,  with  force  of 
*bmit  75  men. 

HELGA  GOLD  &  COPPER  CO.  BRITISH  COLUMBIA. 

An  Anieriran  rorporatinn,  tuldrr,K4*  not  s«:eurf'd.  Ls  op^nirtf;  crtpper 
daioig  7  miles  from  t'layoquol,  on  wvst  vum^t  f>f  VancuuviT  I.^iland,  Ij.  i\ 
About  $25,000  ha;&  been  expended;  no  production  as  \ et ;  showing  aaid  to  be 
promii?in|r. 

HlLSIirGBORG'S  KOPPERVERK.  SWEDEN. 

In  MalmohiLs  Lim,  Sweden,  Prochietion  in  IfJOl  was  647,884  kilograms 
of  cement  copper,  averaging  75.5%  fine,  and  1,166  kilograms  of  silver  pre- 
^•PJtak,  averaging  5.2%  line. 

HELVETIA  COPPER  CO.  ARIZONA. 

Qfiice:  27  State  St.,  Boston,  Mass.     Mine  office:  Helvetia,   Pima  Co., 

Am,  Organized  1899,  under  laAvs  of  New  Jersey,  with  capitalizat  itm  $5^fKM),n00^ 

riiwies  125   par;  $3,750^000    issued.     Wm.  A,   Fain*',  president;  FrLderick 

Staowood,  secretary'  and  tre^^urer.     Directors  arr  prrct-ding  officers,  F,  A. 

Gilbert,  S,  L.  Smith,  Ja.H.  B.  Stager,  Jas,  R.  Co<jp*T,  J.  H.  Hire  and  K,  K, 

McLaren.      Annual    meeting,   third    Wednesday    in    FchruaiT*      Lrindtat,   55 

ptlenic^  claims,  aiX'a  1,100  aei-es,  also  900  acr^-a  mis<'elianeous  lands,  in  the 

Helvetia  district,  ,30  miles  south  of  Tucson.     Mine  had  exeeptionally   fine 

showing  of  oxidiz*:^!  orec  on  gurface^  but  these  turned  to  sulphides  on  thr 

tliird  level  and  averaged  und^r  5%  copper.     Fir&t  smelter  was  burned  in 

|390O  and  rebuilt  1901.  with  daily  capacity  of  150  tons.     Property  elostil 

down  eo-rW  in  1902,  being  unable  to  work  at  a  profit  on  ll-cent  copper.     lu- 

fftallation  of  a  leaching  plant  has  been  suggested. 

HENRIETTA  MIFE,  ARIZONA. 

At  Bigbug,  Yavapai  Co-,  Ariz.     Barnes  &  Wilson,  owners.     Has  gold 

and  copper  ores;  steam  plant  and  lO-stanip  mill;  employs  about  2tl  nan, 

HENSON  CREEK  LEAD  MUTES  CO,  COLORADO. 

Mines  in  Hinsdale  Co.,  f'olo.    P.  T.  Newett,  manager;  I,  Moreau  Smith, 

pcrintendent.     Mines  are  opf*ned  on  silver-lead  vpjnei,  which  have  turned 

ito  copper-lead  veins  at  depth.     No  returns  secured. 
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HERCULES  CONSOLIDATED  MUflMG  CO.  COLORAD"*^ 

Mine  offic*?:  Silveiltm,  San  Juan  Co.,  t*olo.     Thoe.   H.   KiUi«%  supen^ 
t^ndeni.     Has  4U-stanip  mill  and  secures  a  little  copper,  aa  a  by -produce 
from  cupriferous*  gold  and  silver  ores. 
HERCULES  GOLD  &  COPPER  CO  HORTH  CAROLIHil 

Office:  135  Broadway, New  York,    Mine  oflSceiCid,  Davida*in  (o..  N.  L 
Employs  75  to  ll>0  nu-n,     OrgaTilxed  1901,  under  laws  of  South  Dakofji 
^nth  eapitalizati<»n  |lJMX)ptMJ<>,  Amn^A  $1  par.      Wm.  C\  Anderson,  prcsidtn 
H.  L.  Pn*ntirt%  \icv-pn»8id*'nt ;  H.  E.  Neusi?,  secretan,- ;  Samuel  8.  W.  Brown 
trea.^urer  and  general  manugt^r;  John  Jackson,  superinU^ndent ;  A.  J.  Beck 
mill  5*\iperinteiident ,     Lands,  IJMM)  acres,  also  about  1,000  acres  tinil>er  &inM 
miscellaneous  lands,  in  Davidson  Co.,  N.  i\,  showing  Z  fissure  veins  avera^-^ 
ing  3'  \ndth  and  l,6<Ky  length,  carrying  cstimatM  average  values  of  B%» 
copp<?r,  11.50  to  $3.50  gold  and  3  to  17  pz.  silver  per  ton,  in  ores  nuuiily  sul- 
pliide.     Has  shafts  of  75\  3(K)'  and  475'.  aim  12  tunnels  ^ith  about  3,000' 
of  underground  o|>enings,  and  50,000  tons  of  ore  blocked  out  for  sloping^ 
Steam  power  hoist,  pumps,  et-c-     Is  erecting  a  50-ton  .\llis-ChaIiner8  watrr- 
jacket  furnace  at  the  mine.     Nearest  railway,  14  miles.     For  1903  will  con- 
tinue sinking  3  shafts  nnd  drifting;  attention  will  also  be  gi%'en  to  a  numbt-r 
of  prospects  on  which  little  or  no  work  has  been  done  aa  yet. 
HERCULES  MnflHG  CO.  WYOMIlfG. 

Office:  523  Bee  B!dg*,  Omaha,  Neb.  Propertj-  idle.  Capitaliaation, 
$1,000,000,  sliams  $1  par,  V,  M.  Jacques,  president  and  general  manager;^ 
H.  H.  Quinlaii,  vice-president;  J.  E.  Thatcher,  s<H'retar)*  and  treasurer*  Lands, 
4  claims,  one  patented,  area  about  80  acres,  showing  iissui^  veins  averaging 
9'  wide  Hith  assay  values  5%  to  49%  copper,  Ore^  arc  carbonates  and 
sulphides.  One  shaft,  2H()';  tunnel,  90'.  St^am  and  gasoline  power. 
HERMIT  LAKE  COPPER  CO,  COLORADO. 

Office:  31  Milk  St.,  Boston,  Ma«9,  Mine  office:  Silver  tliflf,  Custer  Co., 
Colo.  Oixanized  1899,  under  laws  of  Maine,  with  capitalixation  $2,000,000, 
shatTps  $20  par.  John  H.  Norton,  president;  Oliver  J,  Kimball,  8ecn?tary; 
Nelson  W.  Kimball,  treasurer.  Annual  meeting,  first  Saturday  in  October, 
President  writ-es,  Dec.  29,  1902,  that  the  property  is  only  a  prospect  and  that 
company  is  to  l>e  r<*organized» 
LAS  HERRERUS  HIIIE.  SPAUT, 

Genei-al  Spanish  office:  Manriques  9,  Cordoba,  Spain,  Mine  ofSce; 
Puebla  de  Guzman,  Huclva,  Spain.  Owned  by  C,  &  J.  Sundheim,  heira  of 
Seilora  Viuda  Riecken,  and  operated  under  Ie.ase  by  Bede  Metal  Sl  Chemical 
Co.,  of  Hebbum-on-Tyne,  England,  l^nds,  7  mines,  in  two  groups  of  gov- 
ernment concessions,  area  136  hectares.  Employs  300  men.  Operated 
since  1895,  Richard  E.  Carr,  general  manager  in  Spain.  Percy  E.  O,  Carr, 
mining  engineer.  On*  body  Is  a  large,  irn-gular  iiiass  of  solid  pyrit^^s  in  schist^ 
*-arrying  an  average  of  l\^%>  copper  and  47%  sulphur.  Ore  in  sight  Is  f^ti- 
mated  b)'  manager  at  250,000  tons,  and  liy  otlier  authorities  mu*  li  liigher. 
Has  1  shaft,  70  metres  deep.  Mine  is  worked  ^rpen-^'^st,  with  2  mineral 
floors,  each  about  16  metres  in  height.    Ore  is  weathered  before  treatuieal. 
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erty  has  an  excellent  machinery*  plant.  One,  when  mtti«d,  h  piled  in 
^Xtt^nded  heaps,  6  to  8  metres  in  height,  and  sprinkled  syst«t*Mmtically.  Tlie 
Wail)  liquor  is  let  off  through  long  narrow  channels  cH>ntaining  pig  or  scrap 
iron,  and  the  cement  copper  secun^d  i»  dried  and  shipped  in  bags  to  the  snseit- 

■  «i»  at  Newcastle-on-Tyne,  Production  of  ore  has  ranged  from  1 4  J24  me- 
tric tons  up  to  51,786  metric  tons  in  1899,  in  which  year  677  long  tons  of 
leaned  metal  were  secured.  Production  for  1902  wus  about  41,000  tons  of 
on?  containing  about  590  metric  tons  of  cop|X'r. 

HETTA  MOUITTAm  GROUP.  ilLASKA* 

Near  Copper  Harbor,  Prince  of  Wales  Island,  Alaska,  in  north  latitude  59**^ 
Landfl,  8  claims ;  is  asserted  that  prope^rty  has  vein  2*  to  20'  wide  and  3,000' 
long,  averaging  \i)%  copper,  $2  gold  and  3  o«,  silver  per  ton. 

hbthe  greeh  group.  British  Columbia, 

Addrt*ss :  care  of  Jaa.  Thompson,  owner,  Alberni,  B.  t\  Property,  located 
•D  Tranquil  Creek,  Vancou\^r^  B.  C,  is  said  to  give  a  good  showing  of  chai- 
oopyrite  and  bo  mite, 

HIPALGO  MXiriNG  CO.  MEXICO. 

Office :  Douglas,  Cochise  Co,,  Ariz.  S.  F.  Maguire,  president ;  E.  K.  Pirtle, 
•ecretary.  Property  is  in  the  Nacoxari  district  of  Sonora,  Mex.,  and  coni- 
prisea  3  distinct  groups  of  clainis;  main  group  is  2(X)  at'res,  carrying  ore 
Aisaying  15%  to  30%  copper,  tmd  S2,5<>  to  $8.50  gold  pc^r  ton;  principal 
development  work  has  been  done  on  this  group.  Two  mile.s  HiHilhwiird  is 
ftnotber  group  of  clain^a  ghing  »asa>'s  of  11%  copper,  $4  gold  *ind  2(X>  oz. 
*ilver  per  ton,  from  a  vein  IT  to  15'  wide. 

mDDEN  TREASURE  GROUP.  CALIFORIflA, 

At  t'aUahans,  Siskiyt>u  Co.,  Cal.  thvned  by  Alger  Bras.  Said  tu  liavt- a 
XiJO'  tUQoel  on  H'  vein  of  disseminated  ore  wirh  quartz  gangue ;  was  developing 
H%  last  accounts. 

fin>D£H  TREASURE  BOWING  A  MILUIVG  CO,  WASmiGTON. 

Mine  office:  Met  how,  Okanogan  Co.,  Wash.  Jos.  West,  Seattle,  VViish., 
treasurer.  Organi^d  1896.  Ninety  tons  of  ore  shipped  to  smelter  gave 
x^tums  of  S67  per  ton.  Has  fissure  vein  "2'  to  4'  wide,  with  ore  chutea  8'  to 
ZO',  vein  traversing  gneiss  and  carrj^ing  chalcopyrite,  galena  and  sphalerite,  in 
^iiaxt£  and  calcit-e  j^an^ur, 

filDBEH  TREASURE  MIMITG  &  TUimEL  SITE  CO.  WYOMIHG. 

Mine  office:  Battle,  Ctirbon  Co,,  Wyo.  H,  M.  Rice,  manager.  Has  iM-en 
cieveloping  by  long  tunnel  for  past  two  years.     No  returns  secured. 

:en>DEN  treasure  &  west  point  mihes.  montaii a* 

At  Clinton,  Missoula  Co.,  Mont,     W.  J.  Stevens,  owner.     Opened  by 
tunnels;  developing  at  laat  accounts. 
HIGH  HaL  MIKE.  VIRGINIA. 

Owned  and  operated  by  Virginia  Copper  Co.,  Ltd. 
HIGHLAND  BOY  GOLD  A  COPPER  MINING  CO,  UTAH. 

Stock  oHTied  by  Ctah  Consolidated  Gold  Mines,  Ltd. 
HIGH  LONESOME  GOLD  MINING  &  MILLING  CO.  COLORADO. 

II  Loc*ated  near  Coulter,  Colo.     H.  C.  Merlieh,  president,  Puebb.  t  oki  ; 
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Dr.  W.  E.  Rammol,  secretary^  and  treasurer,  Curtis  St,,  Denver,  Colo.;  E.  S. 
Reardon,  vic't^-fmsid^'nt  and  supcrintendctit.  Organized  1902,  with  capt tali* 
Rtttitin  f5<M>,U00.  On-  IxKly,  exposed  by  open  cut ,  said  to  be  38' wide ;  ores 
gi  VI '  1 8 Vi;  U  J  2 1 '  .■  (1  eoppe  r,  un d  on^^half  oz.  gold  per  ton .  De  \  eloping  by  tunnel ; 
is  r«>  huvi'  r*  10-*ititmp  mill. 
HIGH  ORE  GOLD  &  COPPER  MINIirG  CO.  MONTANA. 

Supposed  to  have  property  in  vicinity  of  Basin,  JeflFeraon  Co.,  Mont.,  but 
letter  to  that  address  i\*lunied  unclaimed,  November  1902. 
HIGH  TOP  COPPER  MINING  CO.  VIRGINJA. 

Office:  32  Broadway,  New  York.  Mine  office:  Elkton,  Rockingham  Co., 
Va,  Employs  125  men.  Organized  1902,  under  laws  of  New  Jersey,  wth 
capitalization  $5,IH>Q,0O0,  shan?s  SIO  par,  non-asseasable.  Morris  D.  Brown, 
pri'Hidi'nl ;  Jas.  G.  Blauvelt,  vice-president ;  Prentice  W.  Brown,  secretary'  and 
tr^^asuriT.  Directors  are  preceding  officers,  Wni.  P.  Richardson  and  Geo,  A. 
TFvadwell.  S,  D.  Brown,  genend  manager;  Kobt.  D.  Crawford,  mimog  cap- 
tain. Land,  400  acres,  owm*d  in  fee,  wit  h  luineral  rights  to  540  acnes  additional, 
in  Greene  Co.,  Va.,  7  niilf^s  from  Norfolk  &  WesU^m  U,  R.  Haa  3  fissun^ 
veins,  traced  for  practically  a  mile.  Estimated  ore  values,  6%  copper,  115 
gold  and  10  ox.  silver  pt^r  ton.  Veins  show  carbonate  and  sulphide  ores  and 
native  copper.  Has  75'  shaft.  Complete  steam  equipment.  Company  con- 
templates erecting  200'ton  reduction  plant  and  estimates  output  for  1903  at 
3,GW,000  fM>unds  refined  copj>er.  Largt*  wate^r  power  available  on  Sbenan* 
dii^  river,  5  mile«  dbtant.  Principal  vein,  showing  sulphide  ore,  is  very  wide, 
and  will  be  worked  opc*n  cast. 
LA  HIG0ERA  MINE,  CHILE. 

A  copper  pnxlueer  of  some  importance,  near  Coquimbo,  Chile,  from  which 
no  retunvs  have  been  secured. 
HILLSIDE  COPPER  lONING  CO.  NEVADA. 

Office:  201  Exchange  Bldg.,  Den%*eT,  Colo.  Bfine  office:  Pioche,  Lincoln 
Co.,  Nev.  Organixed  under  lai^-s  of  Nevada,  with  capitalisation  $2,000,000, 
shares  $1  par,  Wm,  Gt^lder,  president;  M.  E.  Buffington,  secretary-  J.  E. 
Gelder,  treasurer.  Was  employing  30  to  40  men  in  1901.  Idle  at  last  ac- 
counts; no  rt^ turns  secured. 
HODOES  HILL  MINE.  NORTH  CAROLDIA. 

In  Guilford  Co.,  N,  C,     Was  worked  in  a  limited  way,  many  years  ago, 
on  a  6'  to  12*  vein  carrving  chalcopyrile  in  a  quartz  gangue. 
HOFMAN  CLAQia  CALIFORNIA. 

At  I'kiah,  Cal.     A  group  of  4  cl^ms,  area  about  80  acres,  in  Lake  Co., 
Cal^,  giving  assays  of  6%  copper^  $5  gold  and  2  ot.  alver  per  ton,  from  carbon- 
ale  and  sulphide  ores, 
HOFRET  EL  NAHAS  MINE.  SUDAN, 

In  Southwest  Kurdofan^  Anglo-E^ptian  Sudan.     Is  worked  in  a  small 
way  to  meet  purely  toral  drmaods.      Ores  are  smelted  in  a  primitive  man* 
nor,  at  the  mine. 
HOLDEN  EXTENSION  GOLD  &  COPPER  MINING  CO.       WASHINGTON. 

W,  J.  Bcmen.  s»H:n'tAr>  and  gemntl  mana^r;  capitalisation,  |l,500,*J0t». 
Phiperfy,  2  act^-s  on  tin-  Hold«'n  Kxle.  near  Qielan,  Cbelan  Co.,  Wash. 


Holland  mine.  Arizona. 

Near  Washington,  Santa  ('niz  Co.,  Ariz.     G.  W.  Crowe,  superintendent. 
Has  steam  plant  and  crusher;  ores  carry  copper,  gold,  silver,  lead  and  zinc. 
HOLLO  WAY  MINE.  NORTH  CAROLINA. 

In  the  Virgilina  district  of  Person  Co.,  N.  C.     Owned  by  W.  E.  C.  Eustis, 
Boston,  Mass.   Has  considerable  development,  deepest  shaft  being  510',  in  a 
chute  of  chalcodte.    Ore  is  shipped  to  Norfolk,  Va.,  for  reduction. 
HOLMES  MINING  &  MILLING  CO.  WISCONSIN. 

Office  and  mine:  Mellen,  Ashland  Co.,  Wis.  Organized  1902,  under  laws 
of  Wisconsin,  with  capitalization  $150,000,  shares,  25  cents  par.  C.  A.  Pound- 
stone,  president;  John  Holmes,  vice-president;  A.  W.  Petersen,  secretary  and 
general  manager;  J.  R.  Whittaker,  treasurer;  Philip  McDonald,  superintendent. 
Lands,  80  acres,  in  the  Penokee  district  of  Ashland  Co.,  showing  three  veins 
carrying  sulphide  ore  and  native  copper,  also  30  oz.  silver  and  $3.70  gold  per 
ton,  with  a  little  palladium.  Is  developed  by  140^  shaft;  equipped  with 
steam  power;  will  drift  at  depth  of  200^ 

HOME  COPPER  CO.  ARIZONA. 

Mine  office :  Morenci,  Graham  Co.,  Ariz.  John  Molder,  superintendent. 
Is  developing  by  shaft ;  has  steam  power. 

HOME  COPPER  CO.  WASHINGTON. 

Supposed  to  have  property  near  Qe-Elum,  Wash.     No  returns  secured. 

HOME  COPPER  MINING  CO.  MICHIGAN. 

Has  a  240-acre  tract  on  the  mineral  belt,  adjoining  the  Humboldt  mine, 

Keweenaw  Co.,  Mich.     Never  a  producer.    Address  of  company  not  learned. 

HOME  COPPER  MINING  CO.  MONTANA. 

Ofl5ce;  presumably  Butte,  Silver  Bow  Co.,  Mont.,  but  letter  to  that  ad- 

«lre88  returned  November,  1902.    Lands,  9  claims,  in  Meagher  Co.,  Mont.   Has 

shaft  about  200'.     Sample  carload  of  ore  shipped  to  smelter  returned  lx;tter 

-than  30%  copper.     Idle  at  last  accounts. 

HOME  GOLD  &  COPPER  CO.,  LTD.  NOVA  SCOTIA  &  ONTARIO. 

Oflfice:  1104  D.  S.  Morgan  Bldg.,  Buffalo,  N.  Y.  Has  sundry  gold  and 
copper  claims  in  Nova  Scotia,  Ontario  and  New  Mexico.  Advertises  stock 
very  extensively  but  furnished  no  returns  for  this  work  in  response  to  repeated. 
requests. 

HOMESTAKB  MINE.  ARIZONA. 

At  Gilbert,  Yavapai  Co.,  Arizona.  J.  B.  Burson,  et  al,  owners;  Chas. 
Taylor,  superintendent.  Is  developing  a  vein  caiTying  gold  and  copper,  by 
dhaft;  has  gasoline  power;  employs  about  15  men. 

BOBJX  SILVER  MI1<!nG  CO.  UTAH. 

Office:  52  ]%X)adway,  New  York.  Mine  office:  Frisco,  Beaver  (^/o.,  Utah. 
Organised  1879,  under  laws  of  Utah,  with  capitalization  $10,000,000,  shares 
$25  par.  Allan  C.  Washington,  president;  Juan  M.  Ceballos,  vice-president; 
Ambraee  I.  Harrison,  secretary  and  treasurer;  P.  T.  Famsworth,  manager. 
Produces  gold,  silver,  lead,  copper  and  zinc.  Has  good  surface  equipment 
and  9D-stamp  mill.  Employs  150  to  200  men.  Production  of  copper  for  1901 
WM  577,578  lbs.    The  old  Bonanza  mine  shows  good  copper  values  at  a 
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depth  of  8U0\  mainly  on  the  hanging-wall,  with  dl^-er-lead  ores  favoring  the 

foot-walL 

HORSE  SHOE  COPPER  HINIKG  CO.  AlUZOITA. 

Former  office:  Park  Row  Bl(ig.,  New  York.  Mine  office;  Safford,  Gra- 
ham Co.,  ArijE.  Ignatius  L.  Quay  ley,  president;  Frank  S.  Weller,  aecretan*. 
Both  oflBcere  under  indictment  for  grand  larceny,  and  president  was  dodging 
the  police,  at  last  accounts,  Complainta  wene  tnad<*  by  3  shareholders  that 
Qauyley  and  WelJer  were  implicated  with  "Lany  "  Sumnierfield  and  "Baker 
Tom"  Putnam,  high-grade  professional  crooks,  in  relieving  them  of  approxi- 
mately S15,CKXJ  cash.  Control  of  the  property  undeiBtood  to  have  passed  into 
hands  of  another  corporotiun. 
HORSESHOE  GOLD  MDnNG  CO.  COLORADO. 

At  Central  City,  Gilpin  Co.,  Coloiado,  \\\  H.  Schenr,  auperintendent. 
Ores  show  gold,  silver  and  copi>er;  opened  by  shaft;  equipped  with  ateam 
power. 
HOULIHAIf  GOLD  it  COPPER  MIHIirG  CO.  ARIZONA. 

Office :  Los  Angeles,  CaL  ;  not  found  b)'  postal  authorities.     J.  1\  W'hedon, 
president;  Ttco.  Houlihan,  vici^-pn'sident ;  Geo.  C.  West,  8erretar\^  and  treaa- 
urer.     Has  initiing  property  near  Jerome  Junction,  Yavapai  Co.,  Arijt. 
HOWARD  COPPER  CO.  MOITTAKA. 

Former  office :  18  Broadway,  New  York.  Letter  to  that  address  re- 
turned December,  19(J2,  with  notation  "  Removed ;  present  address  unknown.  " 
Ofganiaed  under  laws  of  South  Dakota,  with  capitalization  ll»500,00t),  shares 
$1  par,  Lyman  N.  Loomis,  of  Butte,  Mont.,  pn-.^^ident  and  treassurer;  Jos. 
C.  Howard,  of  New  York,  secretary;  Ralph  M.  Jiu-oby,  who  has  succe^fnlly 
promoted  a  large  number  of  unsuccessful  mining  companies,  was  vice* 
pn^sident  at  last  accounts.  President  is  spokr-n  of  as  an  honorable  man. 
Lands,  60  acres,  10  miles  north  of  rhiHip«burg,  Granite  Co.,  Mont.  Com- 
pany has  done  more  or  less  development  work  uii  thrnc  clainiH  and  was  driv- 
ing a  tunnel  in  Jun**,  iytJ2,  Hiis  been  stated  in  a  Phillipsburg  pHper  that 
control  of  the  property  piissi^d  into  the  hands  of  residents  of  Marvland,  in 
July,  1902,  No  definite  retui-ns  secured  from  any  official. 
HOWLE  COPPER  MHfES.  ARIZONA. 

Address  given  as  Globe,  Gila  (V).»  Ariz.     No  returns  secured. 
COMPANU  H^ANCHACA  DE  BOLIVIA.  BOLIVIA. 

Oflices:   Rue  du  General    Foy,    Ifi,    Ptiri^j   France,     P.   Vilamib   agent. 
Operates  La  PI  ay  a  Blanca  mine,  opened  1802,  in  tht*  department  of  Anto- 
fagasta.  Chile.     Property  supposed  to  be  making  l,5iX)  to  2,000  tons  of  re- 
fined  copper   yearly. 
HUDSON  MINE.  COLORADO, 

At  Granite,  Chaffer  Co.,  Colo,     liall  &  HenHeson»  ov^ners;  \\\  H.  Ball, 
BUperintendent.     Ore  body  showing  gold,  silver  and  copper  is  being  opened 
by  tunnrl. 
COMPAGNIE  DES  MINES  DE  CUIVRE  DE  HUELVA.  SPAIN. 

Offices;  Brussels,  Belgium.     Mines,  including  Numaneia.  Sagunto  and 
Xaoro,  are  at  La  Granada,  Huelva,  Spain,     In  process  of  develop ment* 
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SOCIEDAD  PYRITES  DE  HUELVA.  SPAIN. 

Mines  office :  Caiaflas,   Huelva,  Spain.      In  process  of  exploration  and 
development. 
HUELVA  CENTRAL  COPPER  MINmG  CO.,  LTD.  SPAIN. 

Offices:  Dashwood  House,  London,  E.  C,  Eng.,  and  Rue  de  Seze,  4, 
Pturis,  France.  Comte  B.  de  Puchesse,  president;  E.  Gaudet,  vice-president; 
G.  Gaudet,  numaging  director;  A.  J.  Rawlinson,  secretary.  Capital,  £490,000 ; 
debentures  £100,000  first-mortgage  6%  bonds.  Property:  13  copper 
claims,  area  about  4,000  acres,  including  the  Cueva  de  la  More  mine,  at  Al- 
moiiASter,  Huelva,  Spain,  fifines  recently  reopened,  and  in  process  of  ex- 
ploitation.    Railroad  line  of  4|^  kilometers  building  from  Valdelamusa  to 


HUERFANO  GOLD  lb  COPPER  MINING  CO.  COLORADO. 

Organized  imder   laws  of  Kentucky  to  develop  prospects  near  Ojo,  in 
Sierra  Blanca  district  of  Huerfano  Co.,  Colo.     No  returns  secured. 
HUESCA  COPPER,  IRON  &  LEAD  MINES,  LTD.  SPAIN. 

Offices:  19-21,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Capital,  nom- 
inal, £150,000;  company  registered  Sept.  17,  1900;  object  of  incorporation, 
to  acquire  copper,  iron  and  lead  mines  in  the  Province  of  Huelva,  Spain.  No 
returns   secured. 

fiULETA  GOLD  &  SILVER  MINING  CO.     .  MEXICO. 

Mine  office:  Valardena,  Durango,  Mexico.     Carter  Barker,  superintend- 
ent.    Mine  is  opened  by  shafts  and  equipped  with  steam  power.     Ores  carry 
sold,  copper,  silver  and  lead.     Employs  about  50  men. 
SUMBOLDT  MINE.  NEW  MEXICO. 

At  Fierro,  Grant  Co.,  N.  M.  ScUosser  &  La  France,  owners.  Copper  ore 
body  is  being  developed  by  shaft,  with  small  force. 

HUMBOLDT    COPPER    CO.  MICHIGAN. 

Office:  50  State  St.,  Boston,  Mass.  Organized  1863,  under  Michigan 
laws,  with  capitalization  $1,000,000,  in  40,000  shares  of  $25  par.  W.  F. 
Fitzgerald,  president;  John  Brooks,- secretary'  and  treasurer.  Mining  prop- 
erty, about  midway  between  Arnold  and  Phoenix  mines,  in  Keweenaw  Co., 
liGch.  Mine  opened  1853;  has  never  been  a  producer:  has  one  shaft  300' 
on  the  Arnold  ashbed.  Last  exploratory  work  was  done  in  1900;  about 
$125,000  has  been  expended  on  the  property. 

HUMBUG  MINING  CO.  UTAH. 

At  Eureka,  Juab  Co.,  Utah;  J.  W.  Roundy,  superintendent.  Has  gold, 
silver  and  copper  ores,  developed  by  shaft;  steam  power;  employs  dbout 
50  men. 

HUMMER  GROUP.  CALIFORNIA. 

Owned  by  Mischler  &  Rollins,  Callahans,  Siskiyou  Co.,  Cal.  Ore  oc- 
curs  as  irregular  bodies  of  chalcopyrite,  disseminated  in  pyrrhotite,  and  carr^'^ 
ing  a  little  nickel. 

HUNT  MDUNG  ft  MILLING  CO.  IDAHO. 

Office:  8  India  St.,  Boston,  Mass.     Mine  office:  Weiser,  Washington 

Cov  Idntip.     Mr.  p.  F.  Hunt  writes  that  the  company  is  doing  no  business. 
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HUHTER   WmmQ   CO.  WASHIFGTOH. 

James  E.  Bltiikudl,  prt^isidrnt.     Address  noi  8f*piin'd.     Lands,  in  Waab- 
ington,  are  said  to  Jiave  om  vein  of  3'  to  9',  assaying  $32  per  fou  "m  gold,  sU- 
\pr  and  copper,  aod  slightly  developed  by  shafts,  tuont'ls  aiid  open  cut. 
HTmOK  MIlfmG  CO.  WASHmGTOH. 

At  Darrington,  Snohomish  Co.,  Wash.     J-  E.  Sawjer,  6U|X'riritendcnt. 
Wa.s  developing  by  tunnel,  wjih  snmll  force,  at  lost  accountfi. 
HUSSLEMAH   &  SHAW  GROUP.  CALIFORJUA. 

A  group  of  31  elaimti,  in  the  Moonlight  Cnxk  distriet.  Lights  Caficm, 
Plumas  Vg.^  t'fll.     Was  developing  by  tunnel  at  last  aeeimnts. 
HUSTON  MINE,  DlfTARIO. 

Property,  1,4^X)  acres,  located  at  Montgomen,  15  milea  north  of  Theewa- 
lon,  Algoma,  Chit.  Owned  by  J.  J.  Caee,  l>oUar  Bay,  Mich.,  and  16  other 
equal  shareholders.  Win,  BV  l>eLween  walls,  with  18'  nf  payable  ore,  traced 
3,0(X*'.  Fay  streak  assays  8%  coppt»r.  'Win  stands  up  as  a  40'  bluff,  and 
can  best  be  develojK^d  by  tunnels,  I^  a  eonrentrating  ore,  with  quarts 
gangue,  and  can  be  concentrated  to  2U%  or  better.  Lacks  rail  transport^- 
1  ion  and  no^v  idle. 
HYCO  MirrE.  VIRGINU. 

An  old  and  idle  prop<?rty,  located  north  of  Virgilina,  Va. 
IBARRA  HERMAHOS.  SPAIN, 

Offices:  Se villa,  Spain,     Mines,  at  Cortf^ana,  Huelva,  Spain.     No  re- 
turns ae<  ured, 
ICONOCLAST  CONSOLIDATED  MOTES  CO,  WASHINGTON, 

Office:  412  Bi^rlin  Bldg.,  Tacoma,  Wash,  ^fine  office:  Keller,  Ferry 
(  o.^  Wash.  Succeeded  the  AJliimei'  Copper  Mining  Co.  and  Iconoclast  Gold 
h  f^oppt^r  Mining  <  o.  Einplov  s  6  men,  CJq^anipsed  1902,  under  laws  of  Wash- 
ington, with  capitalization  $2,50()^fKKI,  shares  SI  par,  J.  K.  Turner,  presi- 
dent; H.  S.  Owi'ii,  vice-president;  C\  E,  Petcrsont  secretary:  Donald 
McPherson^  tn*a.<iunr^  pmccdmg  officers,  J.  B-  (^nmnvcll  and  C.  M.  Griffin, 
directors;  Alex.  MeMastem,  superintendent;  Hobt.  Young,  mming  cnp- 
iieer.  Landst  7  claiiiisi;,  an^a  115  acres,  tihmving  3  contact  veins,  one  stated 
by  company  to  Iw  1511'  wide,  carr^  ing  5%  ef»pper,  12  grild  and  2  oz.  silver  per 
ton.  Ore  m  elmlcop>  rite.  Deep<*8t  shaft,  325';  3  tunnels,  with  ag3;rp|;at« 
length  of  514'-  Gasolint^  power.  Company  wUl  continue  development  work 
and  install  new  machinery*  in  1903. 
IDAHO  CONSOLIDATED  COPPER  MINES  CO.  IDAHO, 

Office:  17   Park   Row,   New   Y(»rk.     Mine  office:  Decorah,   W^ashington 
Co.,  ldahr>,     Orgauizfd   1890,  under  laws   of    Wist   Vlrgini.-i,   with  capitali- 
zation S1,0<XI,000,  shaifs  $10  par.     C.  F.  Hathaway,  president;  J.  M.  Archer, 
secnetiirj'.     No  returns  secured, 
IDAHO  COPPER  MINING  &  MILLING  CO.  IDAHO. 

Office:  5<)2  Andnis  BIdg.,  Minneapolis,  Minn.  Chas.  G.  Carruthere, 
^eni»ral  manager.  Cohille,  Wa^^h.  Lands,  ItKJ  aens  on  the  Salmon  River, 
Idaho  Co.,  Idaho,     Syjiace  assays  show  34) %  to  40%  copper. 
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IDABO  mLLm G  CO.  n>AHO. 

Siippcjekd  t4»  havi»  goUI-<x>pp<*r  daiiiis  in  the  vidnity  of  Doniphaii,  BIhui*' 

f'<» ,  Icbho,  Kmt  UiUr  tu  thtii  nddtesa  n^umtrd  unrluimed,  NoVeiiili^T,  19<»2, 

IIONOMOFF  CESSION.  BULGARIA. 

M.  Diniitri  IkunoniolT^  Hotel  B{iiik*vard,  Sofiu,  Bulgnria,  holds  a  «*os8ioii 

from  the  principality   for  minenU  landa  at    Kara-Barr,   Bourgo«s,   Bulf^oria. 

Plf^peity  is  in  explaraiory  and  development  stage;  no  rL'lurns  secured, 

HLDfOIS  COPPER  mNIHG  CO.  WYOMUfG, 

Office:  862  Monatlnock  Blk.,  Chicaifo,  111,     Mine  office:  Encampment, 

Carbon  Co,,  Wyo.     OrjEEamzed  1890^  under  la\vs  of  Wyoming,  with  c apital- 

taition  $1,000,000.  shares  $1  par     Ou.   H.   Miller,  pivsident  and  general 

niaij4g»^r:  Ht'o.   IngensoH,   vice-president;  N.  V,  S,   Midlory,  secretary  and 

fn'SMurer;   prt^cedin*r    olfieens,    Thos,    A.    Smitli    and*  Strhuyler    V.   Fppnch, 

(limtois;  Thos.  H.  Smith,  tiuperint^jndent,  ProjMTty^  9  Haima,  ai\^a  185  acneiit 

in  tht-  I'ppt^r  Piatt r  district  of  (Virtwn  Co.,  Wyo.,  showing  rj  cuntact  veins; 

prmcipal  vein  18'  wide,  5<K  tUep  and  4,5()0'  long,  earr>  ing  chalcocite  in  quartis 

?Mfue  and  aanaying  14%  to  27%  eopp<'r,  $4  yrold  and  2<)  ni.  silvfr  pi^r  ton. 

Three  shafts,  dt'ep^^st  70'.     Company  piirposi's  continuing  underground  dcveJ- 

i^ptnent  and  adding  maohinf^ry  equipment  in  UM)3. 

ULIHOIS  GOLD  &  COPPER  BOmWG  CO.  MEXICO. 

Office  and  mines:  Faiiucu,  Coahuila,  Mi^xico,  W,  E.  Ankniin,  manager. 
Operati'S  Las  t/aballoa  mine,  producing  eopjwr,  gold  iind  silver  ores.  Was 
working  small  force  at  last  account*. 

IMPERIAL  COPPER  CO.  ARIZONA. 

Office:  G  Wall  St.,  New  York-  Mine  office:  Wiekcnhurg,  Maricopa  Cik, 
Arist.  Employs  6  tnt-n.  Organized  UH>1,  under  laws  of  Stjutli  Dakota, 
ith  eapitalixation  $l,5(KJ,(K)tJ,  half  issued,  slmms  |1  pur.  Edft^  C  Mohnike, 
lideni  and  generaJ  munagt-r;  Jas.  H.  Childn,  vice-president;  Eklwin 
Halmon,  a(^n'iar\'  and  treasurer;  Alb* -rt,  J,  Mohnike,  supwrintendent. 
Lands,  3  unpatented  chiim.H,  area  62  acres.  Company  w  locating  12  addi- 
tional cl^ms,  in  tlie  Wickenburg  dLstriet  of  Maricopa  Co,  Hix  ore  botlies  are 
being  developed,  the^  having  given  assays  of  25%  copper,  $3.4i>  gold  and 
3l>  01.  silver  pur  ton,  from  carbonate  and  sulphide  ore».  Work  just  begun; 
shallow  shafts  started.  Prop*^rty  is  14  miles  from  railrotid.  Company  will 
ntinue  development  work  in  1903  and  ship  ore  by  wagons  to  smeller  at 
"^'iek*  nburg. 

IMPERIAL  COPPER  CO.  ONTARIO. 

Organized  at  Duluth,  Minnesota,  in  November.  1899,  to  exploit  bomite 
ore  depo«iits  in  Parrj^  Sound  district  of  Ontario.  Letter  to  company  addi^ssed 
J>uiuth  returned  unclaim#'dt  (K-tolwr,   1902. 

IMPERIAL  COPPER  MIIfING  CO,  CALIFORNIA. 

Owns  the  Paintjer  mine,  near  Pollasky,  Fresno  C<».,  Cal.     Vein,  4'  to 
wide,  showing  oxidized  on*s  averaging  15%  copper,  in  gangue  of  talcoK 
hist    traveming   diabtise   and   amplubolite   schist.     Three   shafts,   deepest 
110';  idle  at  la^st  accounts. 
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Mexico,  about   7.5  kilnnK'trcs  from  tht-  Mixican  National  R.  R.     Couri""yJ 
rock  of  this  dislrirl  h  jE^raiiit*^,  in  several  stak's  of  alleration,  c-apped  by 
sitieious  limestone,  rajii^ini]^  200'  to  300'  in  thit-kncss.     Ores  of  the  disin« 
nuige  1.5%  to  65%  rop|H>r,  with  gold  from  a  trace  up  to  1  02.  and  »ilvi>r 
to  100  oz.  p*^T  ton.     Ort*8  are  sulphides^  mainly  chalcofitc»  aaaociated  ii^*i* 
a  little  bornite  and  ehaJcopyrite.     Eatiniates  of  one  values  vary-  gr^^tlj 
but  AS  near  a^  can  bo  learned  the  property  has  a  large  bodj-  of  medium-g 
concentrating  ore,  disseminate^ d  in  granitic  rock.     Mine   haa  a  330' 
and  2,300'  tunnel,  and  was  working  300  men  late  in  1902.     Is  preparing 
to  de\f!lop  a  water  power  adjacent,  and  to  cnect  a  concentrating  plant 
1,000-ton  smelter.     Company  is  building  a  railroad  from  the  mine  to  Zihuf 
tanejoi  on  the  Pacific  coast.     It  is  expected  that  this  mine  will  beconH 
one  of  the  world's  largest  copper  producers  evT*ntUfllly,  but  the  output 
not  likf^ly  to  be  targe  during  1903>  ov^ing  to  the  great  amount  of  developmcn 
work  remaining  to  be  done. 
INTERCOLONIAL  COPPER  CO.  "     NEW  BRUNSWICKZ- 

Office:  702  Banigrin    Bldg.,  Providence,  R.  I.     Mine   olfice:  L)<>rrht;itcr,r 
N.  B,     Emplo)  8  40  men.     Organized  1809,  under  la^^^s  of  Ariiona,  with  cap^ 
ttalization  )2,54K)|000,  shares  $10  par^  mm-ass<'ssable.     Darius  L.  Goff,  preA^H 
ident;   Henry  A.  Steams,  vici^-priaidt'nt;   J.   \\\  Phillips,  treasurer;   T.   i^| 
Edwards,  st^cretary;  direcU^rs  are  preci'ding  officii rs,  Walter  Cailender^  Al- 
bert E.  Fanvell,  Walter  8.  BdloUj  Jolin  A.  Paine  and  Moses  G»  Leonard.   .\la»- 
N.  Chapman,    general    superintendent;    L.   8.    Griswold,    mining    captain^ 
Henr)'  Camiic^hju^l,  of  Boston,  consulting  mining  engineer.     Lands,  250  acre^ 
owned  in  fee,  and  1,100  acres  lield  under  leuju'  from  the  croWTi-     Carbonate 
and  sulphide  ores  arr;  frwnd  in  a  blanket  vtnn,  and  return  3%  to  4%  copper, 
or  about  1  per  cent,  better  than  predicted.     Has  three  shafts,  40',  75'  and 
150',  also  drainage  tunnel  of  1,500'.     Mine  openings  aggregate  8,000'*    Steam 
and  electric  power  used;  has  boOers,  hoisting  engine,  air  compressor,  power 
drills,  etc. 

Concentrat4>r  has  200  tons  daily  capacity^  equipped  with  2  boilen^  4 
engines,  Buchanan  crusher,  rolls,  etc.  There  are  15  tubular  roasting  fur- 
naces, 6  large  leaching  vat^  of  300  tons  capacity  each,  2  HoHzer-Cabot  dyna- 
mos of  50  kilowatts  each.  Electrolytic  pbuH  has  550  lead  cathodes  and 
650  lead  annodes  22x33",  giving  a  plating  surface  of  5.000  square  feet,  for^ 
deposition  of  electrolytic  eopper,  also  large  tanks  for  precipitation  of  cuprou 
Icachings  on  scrap  iron  as  cement  copper.  Intercolonial  Railroad  is  2 J 
miles  distant  from  mine.  New  work  contemplated  for  1903  includes  add 
tional  mine  openings,  installation  of  electric  drilling  plant  and  increase 
electrolytic  plant.  Production  of  nefincd  copper  for  1002  was  about  1,000 
tons. 
INTERNATIONAL  COPPER   CO.  COLOMBIA. 

Office:  71  Broadway,  New  York.  Organized,  October,  1900,  under  Ari- 
lona  laws,  ^^^th  capitaliziition  $1,000,000,  slmnf.^s  SI  par.  Lands,  2,3«KI  acres 
near  Natagamia,  ToHma,  Colombia.  Property  sold  to  carr\*  good  showing 
in  copper,  but  at  present  ia  in  prospecting  stage  ouly» 
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O^TERIIATIONAL  COPPER  COLORADO,  MONTANA  &  MEXICO. 

&  GOLD  CO. 

Office:  1122-135  Adams  St.,  Chicago,  IlL     Empluys  CO  nieti.     Urguniaed 

1899,  under  laws  of  Amona,  with  nipittdizatiori  $3»(MX»,(XK),  shaiv»  $1  par. 

Albert  G,  Beaimiane,  president;  Fnuik  De  Goiycr,  vice-pn'iddt  nt ;  A.  B.  Bol- 

lou,  secretary  aud  treasunT;  W.  C.  Hemibui'cher,  gfiKTid   iimiiagrr;  Gad 

Fnenmn,  genemi  8uperijit<?ndent;  Victorio  Esc-ajeda,  and  Migufl  VildoBolA, 

imoe  and  mill  siiperiDtendontii;  Chas.  B.  Gibi^m,  niining  nigincer.     Lands, 

148  claims,  arpa  about  4(X>  acres,  in  Routt  To.,  t*olo.,  Madison  and  Missoula 

Countied,  Mont  ,  and  states  of  Sonora  and  Hinaloa,  M^^xico.     Has  sliaft  of 

280'  in  Montana,  and  simft  of  60'  in  (.olorado.     Otvs  an*  sulphide  in  Colo- 

rado^  carhoiiate  in  Montana,  and  carbonate  and  oxide  in  Mexico, 

Corapany  owns  La  Josefita  group  of  50  claifiw,  in  Sonora,  near  the  Stna* 
loi  line.  Ore  body  said  to  be  80'  wide,  from  which  assays  of  25%  to  28% 
have  bevn  secured.  Surface  showing  said  to  be  gcx>d.  Plan  of  operation  on 
*hi»  group  contemplated  by  eompany  Is  quarr> ing.  La  Australia  group  of 
^etaimt  is  near  El  Fuerte,  Sinaloa,  and  is  opened  by  a  7l>' two-compartment 
•bit  allowing  a  1'  pay-fitreak  of  bonaaxa  ore,  assaying  15%  etJpper  and  1,212 
0!-  silver  per  ton.  La  Sort eo  group,  7  miles  from  San  Bernardo,  liajs  10  claims^ 
*ith3(J'  vein  and  150'  tunnel,  showing  good  assay  values  in  gold»  siher  and 
copper.  El  Negro  group  of  14  claims  cmrries  gold  and  silver.  The  Pied  regal 
Iffoup  of  15  claims  is  a  little*  east  of  El  Negro.  La  Higuera  group  of  8  claims, 
to  Sonora.  shows  a  IQ'*  pay -streak,  carr\  ing  niairdy  silver  values,  in  a  5lK  vein. 
El  xVmo  group,  3U  miles  southwest  of  San  liemardo,  has  10  claims,  showing 
good  tiaaay  values  in  gold,  silver  and  lead.  The  Zacatecaa  group  of  10  claims 
CAnies  gold. 

Htle  t4>  the  Montana  property  is  now  the  Montana  Chopper  Jk  Gold  Mining 
Co.,  stock  of  which  is  eontroUed  by  the  International  Coppt^r  &  Gold  Co. 
iTic  Escalanta  group,  in  Routt  (Vj.,  Colo.,  is  ynd<ve loped. 
WTERNATIOWAL  COPPER  MINING  &  MILLING  CO.  WYOMIIfG. 

AddD'Ss:  care  of  F.  M.  iJuiin,  Miuneapoh.s,  Miim,  Mine  office.  Encamp- 
ment, Carl>on  t  it.,  W  yo.  ^^'as  proHpnting  with  sjnall  force  at  last  accounts. 
INTERNATIONAL  GOLD  &  COPPER  MINING  CO.  IDAHO. 

Incorporat-ed  SeptemixT,  V.Hy2,  with  capitalization  $500,000,  to  operate 
the  Lost  Horst^  mine,  on  Pocatello  Crei^k,  Idaho.     No  returns. 
INTERNATIONAL  GOLD  &  COPPER  MINING  CO. 

Office:  62  CoiiiTiiercial  lUk.,  Suit  Lake  City,  Utah.  No  returns  secured. 
INTERNATIONAL  MINING  &  REFINING  CO.  CHILE. 

Owns  and  operates  a  group  of  old  mines  at  ChiifSaral,  Atacanm,  Chile. 
Is  also  opening  mines  in  the  Huantajaya  district  of  Chile,     No  iv turns  se- 
cuivd. 
INTERKATIONAL  NICKEL  CO. 

OflSce:  24    Broatlway,   New   York.     C<immonly    known   as   the   Nickel 
Holdings  include  controlling  stock  interests  in  the  Canadian  Copper 
Orford  Copper  Co.;  Vermillion  Mng.  Co.;  The  .American  Nickel  Works; 
ckel  Corporation,  Ltd.,  and  Societe  Miniere  Caledonieniie.     CapitaUaed  at 
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$24,000,000*  half  t%  non-cumulathe  pr^eiTKl  and  half  conunon  stocl 
luithori^d  112,000,000  of  5%  aO-yc&r  goki  Ijonds,     Ptoduoea  a  eoosi 
amount  of  copper  aa  a  by-product,  maiiUy  from  the  Sudbury*  mines  of  the  Ca- 
nadian Copper  Co, 
IOWA  A  HEW  MEXICO  MdniG  CO.  ITEW  MEXICO, 

Is  developing  clahm  at  ScbeJierville,  N.  M,     No  returns  aeciu^ed. 
miGOYEK  HERMAHOS.  MEXICO. 

Located  at  Huetanio,  Micboacan,  Mexico.     No  retttma  aecured. 
IROH  CROWK  GROUP.  ALASKA. 

Located  at  Copper  Hart»or«  Prince  of  Wales  laland,  Alaska*  and  said  to« 
'  ha\*e  &  good  showing  of  ort»  but  no  returns  sectutfd. 
IROll  DYKE  MUTE.  OREGON. 

At  Careon,  Union  t*o..  Ore*     Frank  E.  Peiirce,  Buperintendent.     Prop- 
erty o^Tied  by  residents  of  Erie,  Pa.     Was  developing  »  copper  ore  body  by 
tunnel,  at  last  accounts. 
mOR  HEAD  &  REPUBLIC  MINEa  NEW  MEXICO. 

At  FierrOf  Grant  Co,^  N.  M.     Said  to  he  equipped  with  steani  power  and 
to  emplo)'  50  men. 
IRON  KING  MINE.  ARIZONA 

Near  Jerome,  Yavapai  Co.,  Ariz.     Senator  W.  A.  llark,  o\4Tier;  Jus.  L, 
(Jiroyx,  manager.     No  rptums  Herured. 
IRON  MASK  MINE.  BRITISH  COLUMBIA. 

Minr  orfitr :  Htjealand,  B,  C,     Secures  a  Umited  aiiunmt  t>f  copper  aa  a 
hy-produet  from  guld  and  sihvr  ores*. 
IRON  MOUNTAIN  COPPER  CO.  UTAfiL 

Said  to  lie  dex'el oping  veins  carrying  copper,  lead^  gold  and  sil%ner.  18 
miles  from  Limd,  Utah.     Duncan  J.  Frew,  superintendent  at  last  accounts; 
no  returai?  st^cured. 
ISABEL    MINE.  MEXICO. 

At  Saric,  8onora,  Mexico,     Owned  by  Jcj^sus  M.  Celaya  y  Ca.     Said  to  be 
opeiird  by  tunnels  ^4nd  to  employ  about  50  mi^n. 
ISABEL  COPPER  MINING  CO. '  WYOMINa 

Office:  Fn^iiumi,   Neb.     Mine  office:  Encampment,  Carbon  Co.,    Wyo. 
C*  H.  H runner,  pn-sidint ;  J.  H,  Knowles,  sectt?tary ;  D.  S.  Baker,  superin- 
tendent.    Was  doini?  asseB^fnent  work,  Noveml>er,  1902. 
ISHPEMING  4  BISBEE  DEVELOPMENT  C0.»  LTD,  ARIZONA. 

Office :  lahpeming,  Mich.     Land**,  near  Biabee,  Cochise  Co.,  An*.     Wm. 
Wills,  superintendent.     Organized  late  in  1902  to  develop  promising  copper 
claims  in  Cochise  Co.,  Arizona. 
ISLAND  CITY  COPPER  MINING  CO.  WYOMING. 

Ollice:  Eaton  Rapids  Mich.     Mine  office:  Saratoga,  Carbon  Co.,  Wyo. 
L.  F.  Hosier,  superintendent.     Was  developing  in  fall  of  1902. 
ISLAND  MOUNTAIN  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

A  slightly  tlrvt'lofwd  propi-rt)'  of  some  promise,  in  Trinity  Co.,  California, 
nrur  thr    Mendocino  county  line,     Lands,  7  claims,  with  a  490'  tunnel  and 
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^veral  open  cute.  Outcrop  traced  for  S<)0'  aiul  vein  19  130'  wide  in  places. 
'^tn  18  ci^ped  with  large  boulders  carrj'ing  copper  and  iron  sulpliides.  No 
tmjm  flecured. 

R07ALE  COPPER  CO.  MICHIGAN. 

Office:  H*9    Washington    8t>,    Boston,    Mass.     Mine    office:  Houghton, 
Houghton  Co.^   Michigan.     A  considerable   producer,    now    \\orkinK   under 
cbeck,     Prpsent  compimy  is  a  comjolidation  of  tlic  Isle  Uojale  Consolidated 
Muiintg  to.  and  the  Miners*  t'oppi  r  ('o..  i  tTiM-Ud  Mnreli,  \H{**A,  uikUt  New  Jer- 
sey hws,  with  capitalization   $3,75(1  ,(KK),  in  15^I,U(W>  shares,  par  $25.     An- 
ttUAl  meeting,  first  ^\'ednesday  in  April,  at  Jersey  City,  N.  J.     A,  S.  liipeluw, 
pff»ident;  W.  J.  Ladd,  secrplunt'  and  treasurer;  A-  S.  Bifcelow,  W.  J,  Ladd, 
C.  H.  BisseJl,  W.  A.  8.  Chrimei?,  Edgar  BufTuti)^  dircctoi-??;  R.  M.   Kd wards, 
aiflislant  supennU^ndcnt  and  in  immediate  charge;  H.  D.   HiuJd«H"k,  cJi-rk; 
Edwvd  Warniington,  mining  captain  ;  Jus.   G.  Glanville,  mill  sui>erintcndent; 
Jsi.  R  Richards,  master  mechanic. 

The  Isle  Royale  ('onsoUdated  and  the  Miners'  company  each  started  husi- 
nwmith  $l,(XHl,fH)()  viish  niul  clear  titles  to  lands,  giving  $2,tKMJJMW>  ca.^h  for 
the  development   and  equipment   of   the   pr^'sent  consolidation.     The   Isle 
Ro)*&le  liegan  \90\  with  a  balance  of  $832,742.21,  and  ended  with  a  balanc<? 
1      of  |40ft,415.2O.     Exjjenses  for  llM)! ;  $402,556.54  for  op^i-ration,  S:iO5,039.eiJ 
I     forcoiiBtruction,  a  total  of  $7t)7,59<i,23,  witlj  receipts  of  $281,269.22,  from 
■    production  of  copper,  int*^rest,  etc.     The  Isle  Itoyale  owns  $50,(100  stock  of 
H    the^Lakc  8up*.'rior  Smelting  Co,     For  1901  the  nn-k  lioistcd  was  201/J51  tons; 
r    lock  Btiunped,  185,176  tons;  production  of  mineral,  3,172p5ttl>  lbs.;  produc- 
tion of  refined  copt^er,  2^171^955  lbs.,  showing  a  yield  of  ijH%  ingot  coppi»r 
ii       fmmthe  mineraL     Cost  of  rock  stam[>ed  wm  $1.86  j»er  ton,  of  u  hich  SL20 
Ij       was  for  mining  and  25  cents  for  stamping;  av(?nige  forct^  employed,  478  men. 
I  The  company's  real  *"state,  bought  for  $2,1MJ0,()(M.I,  comprises  3,240  ucrcs 

L  of  mineral  lands  and  an  80-acrc  miiJsitc.  Proix^rt)  inehides  the  old  Isle  Koy- 
H  *fc,  Grand  Portnge  and  Huron  mint*s,  the  Dodge  and  Knie  prusi>ects  and  a 
H  Ui]ge  Area  of  undeveloped  lamb,  t  ompany  also  holds  a  long-term  option  on 
H  'he  mineral  right*?  of  the  Montezuma  tract,  about  250  '  ticn*s  lying  next 
f  **rt.  The  Isle  lioyale  has  two  miles  north  and  south,  gi\'ing  nearly  2^^ 
liiWon  thp  strike  of  the  cuj^riferous  lodes,  wliich  in  approximately  N.32^E., 
*i<h  jin  average  dip  of  56^.  The  mineral  lands  include  all  of  Sections  1, 
2wid  11  and  part  of  Sections  3,  9,  10  and  15,  in  Tovvii  54  North,  Kange  34 
W;  also  160  acres  in  6-54-33;  40  acrta  in  31-55-33  imd  16<J  acrt^s  iti 
3^5?i-34,  Thc^  lands  are  bounded  on  the  north  by  the  Djvcotali  and  Shelden  <S: 
^^lumhian;  on  the  east  by  the  sandstone;  on  the  isouth  by  undcveloiX!d  mtn- 
^knds  and  on  the  west  by  tlie  Atluntit^  and  Naumkeiig. 

Thi'  thrt*e  old  mines  included  in  thc^  present  Isle*  Royale  tract  made 
24,226  tonw,590  lbs.  refined  ciipp<'r,  of  which  the  Huron  furnished  17,883  tons, 
235 Unj.,  the  Isle  Royale  4,602  tons,  71  lbs.,  and  the  (rrand  Portage  1,471  tons, 
SMlba.  Thesi*  products  wtw  scH'ured  imder  primitive  conditions  at  a  loss  of 
ilwut  $2,5tK).000,  The  old  Inle  Royale  mine  Wfis  opened  in  IH53,  the  Grand 
Portage  in  the  same  year  and  thi^  Huron  iu  1855-     The  history  of  all  th^e 
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tfl  given  in  detail  in  thi?  1902  fniition  of  this  work.     The  Fnie  and  Dodge  tmcfc*- 

lying  south  of  tljr  Humn,  an*  merely  explorations. 

The  IhI*  Knyali'  luiM  thn^e  amygdaloid  Wds,  parallel  in  strike  and  dif^' 
iif  which  two  hfive  Ihsti  L'xt**nt*»V(^ly  openrd.     Tlinae  are  the  Isle  Royale  an^ 
Portage^  the  latter  lyings  approxiniHt<*l_\   2<J0'  wpst  of  the  former.     The  Id^ 
lioyaltt  ahaftij  are  on  the  lode  of  that  name,  Init  the  Portage  bed  is  opened  o^ 
many  levels  by  crosscut-s,  both  liKles  bt-ing  mined  through  the  shafts  on  th^ 
Ifll<'  Hoy  ale  bod.     To  the  eaatward  of  the  amygdaloid*  is  the  '*  Mabba  Vein.*^ 
This  lies  near  the   East«"m  sandatone,  \s  4'  to  7'  ^^ide  and  rich  in  mass  and 
barrel  coppT,  but  delicirnt  in  stamp  rwk.     The  Mabbs  was  opened  to  s 
ill  pth  of  about  25</  liV  Jf)hn  and  Austin  Mabbs,  who  had  the  mine  on  tribute 
miuiy  years  ago,  but  hns  not  Iwen  reopi-ned  by  the  pnpsent  management. 
There    nm    also    unidentififHl   and    imexplon*d   copper-hearing    amygdalotds 
lying  wi-st  of  thv  Portai^e,  some  of  which  cam^  arseaieal  ores  of  copper  as  well 
as  native  metaL     A  search  for  the  northern  extension  of  the  Baltic  lode  waa 
brpim  in  Angus t,  1902,  on  the  southern  part  of  the  Isle  Royale  lands,  by  dia- 
umnd  drill  borings. 

The  wnrk  of  reopening  the  old  Isle  Royale  mine  was  begun  Au|rust,  1897. 
The  pri'scnt  No,  1  slmft  is  tild  No.  1|  straightened,  deepened  and  enlarged  to 
3-eompartment  size.  li  is  near  the  northern  edge  of  the  eompany's  lands 
and  is  now  bottomed  in  the  hanging  wall,  53'  Ulow  the  16th  level.  The 
Portage  k>dt\,  l&n'  to  220'  to  the  westward,  has  b«'en  reached  by  five  erQescuts, 
on  the  nth  to  15th  levels,  and  al)oiit  two  miles  of  drifts  liave  been  opened 
1  hereon*  It  is  thought  to  be  slightly  richer  than  the  Isle  Hoyale  lode,  though 
both  beds  are  unusually  similar  in  characteristics. 

No,  2  shaft,  with  3  compartments,  is  2/280'  southward  of  No,  1,  and  is 
64'  below  the  IGth  level.  Both  sliafts  are  in  virgin  ground  bt*low  the  10th 
lev'cl.  The  mine  has  about  eight  tuiles  of  new  undeiTEfround  openings,  in  ad- 
dition to  about  thne  milrs  of  old  u| Minings,  in  the  old  Isle  Royale  and  Grand 
Portiige  ruine.^,  and  about  five  miles  in  the  Huron,  mostly  sloped  out.  No 
work  has  been  done  in  the  Hurun,  ^vhich  has  10  old  shafts,  though  sites  for 
two  shafts  have  Ik'cu  9«;h^cted  on  this  tract.  The  bed  runs  as  wide  as  80' 
in  certain  IcvtIs  of  No.  10  Humn  shaft  and  it  is  supposed  the  lode  has  been  lo«t 
in  the  bottom  levels  of  the  southern  end  of  the  Huron,  Both  of  the  new  We 
Roy^alc  shiifts  are  straight,  well  timbered  and  ha>'e  skip  tracks  laid  with 
4Mb.  rails.  The  two  new  shafts  have  greater  capacity  than  the  28  old  ahafti 
opened  in  the  three  old  mines.  Masonry-  dams  have  been  built  at  vanoui 
points  to  hold  back  the  waters  from  old  oi>eningS. 

The  two  new  shafts  haxT  dvipl irate  ef|uipmejit«.  The  combination  shaft 
and  rock  houaes  are  44x60' on  th<^  ground  and  90'  liigh,  fitted  with  the  beamiest 
enisheni  everb»iUt,  madt*  by  the  Portage  Lake  Found  r>'  dr  Mac  tune  Works, 
Iheae  having  18x24'  and  13x20*  openings.  There  is  a  coal  trestle  with  3,000 
<ons  storage  ca|iactty  and  two-stage  compound  dS-drill  Xoidbetg  aireom- 
preasors  at  each  shaft.  The  engine  bouses  are  50x9(K.  of  sled,  on  s(tone  fofun- 
.     The  dntn\s  are  IS'  (>'  in  diameter,  iftith  lathe-turned  gfoaws  tor 

0'  of  1  >i*  sttfel  cabie«  buUt  to  hoist  six-ton  skips  from  a  d^Ui  of  agOOO'. 
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Boiler  houBPS  are  44x72',  \\\K\\  coal-slorii|5c>  additions  16x72'.  eaeh  housing 
3BurtboUtrs,  bori3W)iital  tyjj*',  with  K4' shrll*;,  raUd  h1  I5JI  h.  p.  Tb-  \i\v^- 
chiue$hopb  44 )x6tJ',8te*-l  frame  on  stone  foinidfitiuns,  v^ilh  full  eqaipiix*nt  of 
tools  r^quin'd  for  h<>a%y  mining  work.  A  dam  to  iiujiound  fwd-vvuti-r  fur  the 
boilers  is  30Ux5tX)'  in  area  by  6'  deep. 

The  tnine  haa  about  100  gtJod  dwellings  and  the  village  of  Hurontown 
■tauda  on  th^  company's  lands,  with  Hovjghion  distant  leas  than  a  mile*  The 
frowtiiof  thp  latter  to^u  rendtra  it  proba!jl#?  that  tlie  company  can  sell  con- 
skitrahle  land  eventually,  for  building  lots. 

The  Isle  Hoyale  Ilailroad,  owned  by  the  company,  has  4  miles  of  main 
line,  i^ilh  QQsy  grades.  Equipment  includes  one  a5-ton  and  one  55- ton  1ik'*j- 
Qtotive  and  40  steel  rock-cars  of  40  tons  capacity  each,  fitted  with  air  brakes. 
The  railroad  touches  all  principal  points  at  the  mine  and  mill. 

The  miUsit^  b  at  the  mouth  of  the  Pilgrim  rivTjr,  with  nearly  a  mile  front- 
age  on  Portage  Lake.  The  mill  is  134x2l(J',  of  steel  frame  on  stone  foundation, 
i^ving  three  Nordbi'rg  stamps  with  circular  mortars  and  J»'  screen  openings, 
tiipftble  of  treating  about  4,541  tons  eaeh,  daily.  The  jigs  are  all  of  the  Paraall- 
Kfauae  design,  made  by  the  Portage  I^akc  l-'oundrv*  &  Machine  Works.  Each 
rttmp  has  32-ton  monars  resting  on  anvil  l:>locks  Ix'dded  on  platfonns  of  oak 
tioifcera  20'  square  and  3'  thick,  each  timlicr  being  14x24*  by  20'.  llnder- 
D^th  each  platform  is  a  caisson  rebelling  to  bedrock,  made  of  f^'*  boik*r 
8^1,  74'  long,  and  12'  in  dian^eter  until  near  the  top,  where  then'  Lh  a  bell- 
ihAped  flare  20'  in  diameter,  to  support  the  oak  platforms  under  the  an\il 
blocitt.  The  caissons  are  filled  with  concrete,  as  Is  the  space  between  them. 
The  rock  bins  at  the  mill  hold  2,1)011  tons  each.  There  are  72  rou^h  jigs  and  36 
tober  jigs,  and  slime  tables  with  one  Rartlett  and  two  Wilfljy  coticf  ntrators 
toti^at  tlie  slimes  from  the  eireular  liiblis.  There  is  a  complete  machine  shop 
Withe  second  floor  of  the  mUl,  an  engine  of  750  h.  \h  rutming  the  mill  and 
iiop.  There  are  4  boilers  of  25<)  h.  p.  each^  in  a  stei4  boiler  houik'  4Gx72'  at 
titeitar  of  the  milL 

Water  is  furnished  the  mill  by  a  Nordberg-i.'orliss  pump  of  16,000,000  gal- 
lonj  daily  capacity.  The  pump  was  especially  designed  to  handle  muddy 
water  and  has  a  tripk*  discharge  into  a  30*  stcel-rixeted  water  juain,  which 
runs  2,200'  from  pumphoutw^  to  milb  t!i(*  former  building  being  located  »ome 
distance  from  the  mill  to  avoid  si  amp-sand  clogging  the  intake.  A  separate 
boEer  hous«*  has  been  built  for  the  pump,  this  containing  thn'e  !00-h.  p.  boil- 
ers, A  large  coal  trestle  has  been  erected  at  the  n^ar  of  the  pumphouse  boiler 
(tK>ma,  and  a  small  creek  has  been  dammed  near  the  mill  to  supply  water  for 

I  the  boilers. 
There  is  a  wharf  32x600'  at  tJie  millsite,  with  deep  water  alongside,  fitted 
»ith  appliances  for  unloading  coal  cargoes  and  for  the  receipt  of  general 
freight  and  dispatch  of  mineral  from  the  mills,  the  mineral  being  taken  by 
water  across  Portage  Lake  to  the  smelt^Ts  at  Etollar  Bay.  Two  sttunps  were 
started  in  May  and  the  tldrd  in  July,  1901,  but  the  third  stamp  was  soon 
■topped.  In  June,  1902,  the  production  of  mineral  was  340  tons,  of  which 
62  tons,  or  about  15%,  was  heavy  copper.     This  amount  of  mint^ral  was  equal 
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.tf>  ftbout  235  tons  nl  mfinnd  copper,  and  was  sffiured  at  a  cost  of  aboijt  IK^  fl 
fM^r  ton  of  rock  8latii[>i*il,  or  ten  cents  pi.*r  pound  of  copper  produced.  Na*  *  H 
sliaft  and  No.  2  hrad  at  thf  mill  wen*  closed  down  July  1,  1902*  Forc^  V 
vvcm  succissivoly  ouluccd  toahuut  2(MI  men  in  DcM-cmlicr,  1902,  \sitb  l7po*^'  ■ 
drills  and  3  drifts  running.  About  450  tons  is  Ijeing  stamped  daily,  returaini  fl 
1  %  ndm-ral,  or  about  14  lbs.  copjx^r  p*'r  ton,  giving  a  production  at  the  rmt*  ^*  ■ 
about  1,8(XK(MMJ  \h».  annually.  In  1901  the  rock  stamped  returned  \\%\\3^'  I 
cupper  per  ton,  or  a  percentage  of  0,5785 — the  lowest  in  the  Lake  distnr^'  I 
verifying  the  ejstimate  of  0.65  per  cent,  made  in  the  1900  edition  of  thifiWorK-^ 
before  the  atarting  of  the  mill. 

The  conipany  <  an  scarcely  !>e  earning  expenses  tilth  a  single  stamp*  bt»* 
the  monthly  defirirnry  is  probably  not  large.  The  mine  has  always  been  not^'* 
ble  for  ity  fiilver,  and  part  of  tlie  Isle  Hoyale  mineral  smelted  at  tkillar  Bay  %^ 
cast  into  anod*'S  and  refined  elect  ri>l}' I  ically  at  rhicago,  thus  sa\ing  the  co»^ 
sidcrable  p-rcentai^e  of  silver  contained. 
ISLE  ROYALE  LAND  CORPORATION,  LTD.  MICHIGAli" 

Ofliees:  24,  North  Jolm  St,,  Liverpool,  Eng.     R.  Young,  chairman;  f  * 
Tibbs,  secretan-;  U.  R.  Goih1»41,  agent,  Houghton,  Mich,     Name  chaiige<^ 
from  Wendipo  ('opper  Company,  Ltd..  to  present  title,  July,  19f^L     TapHaft^^ 
nominal,  £225.miO,  in  £5  .*^hare8.     Lands  comprise  83,720  acn's*  on  lale  Hoy  ^ 
ale.  Lake  Sup  rior,  Mirii.,  mainly  copper  1>earing  and  located  on  tbe  norib'; 
em  fold  of  the  Kewr*niawan  srinclinal. 
IVAIfPAH    SMELTING    CO.  CALIFORNIAms 

-Xilcged  Uy  l>c  ojx*ning  a  copper  mine  near  Blake,  San  Bet*nardino  to-, 
Cal.     Letter  to  company  returned  unclaimed,  from  both  Blake  and  Man \'e|r 
in  NovemtHT,  1902. 
JACKSON  &  BONDURANT.  ARIZOKA. 

Supjjosc-d  to  be  working  a  copper  prospect  near  Quartzite.  Yuma  t?D., 
Aril.     No  n^tums  secured. 
JACK   TAR   COPPER   CO.  ARIZONA. 

Addre^:  caiv  of  Wm.  F.  Wernse  k  Co.  Bond  A  Stock  Co.,  421  OHve  St., 
S^t.  Louis,  Mo.     Pn>p*»rtv  said  to  l>e  worthless.     See  Excelsior  C<»pper  t'o, 
JALISCO  COPPER  MINING  CO.  ARIZONA.  J 

Office:  135  S.  Bn»adway,  Los  Ang<^es,  Cal.  Mine  oflice :  Nog:ales,  Santa 
Cnii  Co.^  Aril.  Organised  under  laws  of  Aiiiona,  with  capttaltxation 
ILOOO,OfKl,  shares $1  |iar.  A.  R  Noon,  president;  W.  J,  Ste\"en8,  secretar>'. 
Lands,  8  chiinis,  arpa  160  acn«,  near  Opd  Blanco,  Pima  Co.,  Aru.  Company 
ftdvvrtim^s  that  it  will  send  prospectus  and  ftdl  particulars  on  application, 
but  fumi^hcxl  nti  ntunts  for  this  book,  although askrd  to  do  s/o, 
JARILLA  COPPER  CO.  NEW  MEXICO, 

Mitie  oihro :  ,\Ianuif:ottio,  N,  M.     R  F.  Schennerhom,  general  manager. 
Was  sinking  and  drifting  on  thr  Thn?e  Bears  claim,  at  last  accounts.     No 
rrtttrnt  aceuri'd 
JASPER  MOUNTAIN  COPPER  Ca  WYOMIKG, 

Mine    ofliee:    Douglass.    Wyo,     IL    R.    Mewia,    superintendent.     Was 
employing;  a  sniall  fowv  in  dewlopmeni  i«t>rk,  at  last  accounta. 
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„      JEFFERSON  COPPER  CO, 

»Addn?88:  probably  can-  of  Wm.  F.  WVrasr  &  fb.,  Bond  it  Stock  Co,, 
*21  Oli\ie  St.,  St*  IxHiis,  Mo.  Company  said  never  to  \uivv  oNxncd  a  foot 
^  ground*     See  Excelsior  (.bpper  Co. 

I  JEFFS  LAUD  CO,  MICHIGAN. 

Address:  Rockland,  Ontonagon  C^*,  Mich.     Owns  SOO  acres  of  iininTal 
lAod,  north  and  west  of  Rockland,  on  which  a  little  exploring  work  waa 
<lon«  1899-1900, 
JBLM  TOWNSITE  &  MINmO  CO.  WYOMING. 

Office:  Kasota  Blk.,  Minneapolis,  Minn*  Mine  office:  Jehii^  Wyo.  No 
'^turna  secured, 

JEHHY  DELL  MINING  CO-  MONTANA. 

Office  and  minei  47    East  Broadway,  Butt*',  Silvrr   Bow  Co.,  Mont. 
M*  V,  Conroy,  pn?sidcnt;  L.  J.  Matlock,  vjct-pn-.sidc*nt .  Ji-fTrmon  Dee,  sccrt*- 
*^'  and  treasurer.     Property  is  the  Jenn}*  Dell  and  October  niinea,  just 
^f«t  ftf  rhf  E VI  line,  in  Butte.     No  n.- turns  secured. 
JEROME  COPPER  CO.  ARIZONA. 

IlVud.     Sf-e  rU 'opatm. 
JEROME  SILVER^COPPER  MfflES  CORPORATION.  ARIZONA. 

Address'  care  of  C.  D*  Smith  A:  (n.^  25  finmd  St.,  New  York*     Land3 
w^Bomewhere  in  or  near  the  Verde  copper  belt  of  Yavapai  Co.,  Arizona. 
JEROME  CANON  COPPER  CO.  ARIZONA- 

Office:  106 ?>a  So.  Broadivay,  Los  Angeles,  CaL  Mint'  office:  Jerome, 
Yavapfti  Co*,  Am,  Or|?anized  1901,  under  laws  of  Anxona,  with  capital- 
Mon  $1,000,000,  shares  %\  par.  J,  W*  Tibbot,  ptt'sident ;  J.  A.  Patton, 
^e-president ;  G,  B.  Tibbot,  S4^civtar>';  J.  S.  Smith,  f^^ippriritfudrnt.  Lmids, 
^6  claims,  in  Yavapai  Co.,  including  thi*  Coppt^r  Glance  mine.  Hjia  steam 
power.  Vein.  2'  wide  on  first  level  and  7'  wide  in  north  drift,  shfiwing  one 
^y  said  to  assay  28%  copper,  SI  10  ja^old  and  60  oz*  silver  per  ton.  Com- 
ply is  comjx)sed  of  men  of  i^ood  standing?. 
jmE  BELLE  MINING,  MILIIHG  h  SMELTING  CO,  CALIFORIfU. 

t  Office:    302    Lankershim    Rldg.,    Las    Angeles.    Cal.     Employs    5  men* 

Oi]ganized  1902,  undiT  laws  of  Arizona,  with  capitalization  Sl,5(J0,0tKl,  shares 
II  par*  W.  H*  Sailada,  president;  M.  A.  Proper »  vit'e-prt^ftident :  W.  T. 
Carter,  secretarj';  W*  W.  Wilson,  treasurer.  Lands,  3  patented  clainns, 
Wea  40  a^res,  in  Madison  Co.,  Cah,  showing?  4  fissiin*  veins  ciirrv'inp  a  variety 
of  copper  ore«.  Company  estimates  width  of  ledges  at  800'  and  average 
value  of  ore  at  30%  copptT,  $15  gold  and  8  oz.  silver  per  ton. 
JESUS  MARIA  MINES  CO.  MEXICO. 

■  Mine  office:  Parral,  Chihuahua,  Mexico.     P.  L.  Feam,  manager.     Ores, 

^  give  gold,  sillier  and  copper  values;  mines  o|>ened  by  shafts  and  equipped 
^"ith  skam  power;  employs  about  100  men. 

JJIMULCO  MINHfG  CO,  MEXICO. 

Offic**:  San  Antonio,  Texas.  Mine  office:  Jimulco,  Cfiahuila^  .Mexico* 
Otto  Wahrmund,  president ;  M.  J,  Welch,  first  viee-prciiidcnt ;  O.  S.  Newell, 
lecond  vice-president;  S*  G.  Newton,  sccix.'tary;  John  J*  Sttjvens,  treasurer. 
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OpcTSkieB  tbe  Guadalupe,  Caata  and  Al/eris  minpSf  prodortni;  copper,  goli 
and  silver.  Is  shipping  40  to  50  tons  of  rich  ovt  daOy  to  tbe  nodlen  it 
Aguascalientes,  th»  or?  running  20%  or  better  in  copper,  witli  snilO  pM 
and  silver  values.  Has  ISO'  shaft  and  300'  tannel.  Is  huildiqg  a  tnunwijr 
from  the  mine  to  the  Mexican  C^entral  Hy.,  and  mald&g  soiidiy  tmimot  im- 
provementa.  Has  gaaoUx^  power  and  emf^oys  about  200  men.  Proptxiy 
b  decidedly  promising. 
JOHAHlfESBtTBG  CONSOLIDATED  GERMAH  SOUTHWEST  AFRICA. 

nfVESTMEin  CORPORAnoW. 

Office :  Johanni^burs:,  Tran^s vaal,  So,  Africa,'    Capitaliaed  at  3,000,000 
marks.     Has  leased  the  mineral  rights  to  10,752,000  acres  of  land  in  Gejmao 
Southwest  Africa,  from  the  German  Colonial  Company. 
JOHH  D.  COPPER  MIHTNG  CO.  WASHHIGTOJI. 

8cild  to  Eth*^l  (  onsolidated  Mines  Company. 
JOHlf  DIAS  MniE.  *  CALIFORIIIA. 

Property  in  Section  12,  Totmi  6  South,  Rangir  16  East  .  Xlariposa  Co., 
Cal.     Opem»d  by  Khallow  shaft  on  3'  win  in  schtstoae  dioliaee,  carrying 
cuprit'C,  asurite  chr>socolla  and  chalcop>'nte.    Qns  said  lo  aaeay  140  per 
ton  in  copper  and  gold. 
JOHIVSON  BCIKE.  NORTH  CAROLIHA. 

Near  High  Point,  N.  C.     Being  opened;  had  a  30'  shaft  in  4'  vein  of  stil' 
pbide  ore,  December,  1902. 
JOSEPHINE  MINE. 

Address:  can?  of  Be  vis  Bros.»  Spokane,  Wash.     Located  in  the  Metalline 
camp,  Washington.    Shaft  said  to  show  an  11'  \*ein  at  depth  of  50'.     No 
returns  secured. 
JOSEPHINE  &  CONNECTICUT  MINES.  ARIZONA. 

At  Patagonia,  Santa  Cruz  to,,  Arii.     Owned  by  R.  K,  Richardson  and 
Wm.  T.  Powers.     Ones  carr\*  copper,  silver  and  gold  values.     Opened  by 
shaft:  steam  power;  emplq>^  about  25  men- 
LE  JOYA  MINK  SPAIN. 

Address:  carv  of  Don  Manuel  Vasquez  Lopei.  Huch*a,  Spain.  Pro- 
perty at  El  Cerro,  Uuelva,  ^lain.  Area,  53  hectares;  idle  at  last  a(*counta. 
JUUA  DEANE  MINING  CO.  UTAH. 

Mine   offi-e:   Binghajn   Canyon^  Salt   Lake   Co.,    Utah.     DaWd   Clay, 
mana^r.     Ores  carry  gold  and  copper.    Said  to  be  dewloping  by  tunnel, 
with  steam  power. 
JUPITER  MINING  CO, 

OflSce :  Tomah,  Wis.     Dr.  C.  E.  Quigg,  president,     jio  nettims  secured. 
JURA-TRIAS  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Cuba,  BemaliUo  Co.,  N.  M.  Thos.  J.  Curran,  president; 
Geo.  W.  Stubbe,  secretan-;  ^\^m.  Jenk?,  manager.  Opened  by  ttmnels. 
Equipped  with  steam  power.  Has  25*ton  smelter,  which  has  proven  inade* 
quate.  and  managemeiit  contemplates  enlarging  it.  Company  abo  operates 
•  ooal  mix^. 
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JITSnCB  MUflKG  CO.  COLORADO, 

HIl^gok^ silver-copper  eluiniB  at  Central  City,  (lilpin  iVj.,  I'nlu.     l.<  iu>r 
tot'onipiuj^v  returned  No%'embcr,  1Q02,  with  notation  that  tlio  pjxaimi  mimttgiT 
is  lU] known. 
KAFVEITORPS  KOPPERVERK.  SWEDEri. 

In  Mn?l»ro  Lan,  Swi-di-n-     \  umall  prtnlucor;    output  for  19(31  wjis  112^690 
k|;?dnitttt-o,  averaging  72*/t  copper,  mid  IG,423  kjcs.  of  refined  coppef,  tdso 
considerable  values  in  lead  and  .Htlvi  r,  securtxl  aa  by -products, 
lAUMAZOO  COPPER  MIIfING  CO.  COLORADO. 

»  Eastern  office:  Kidamazoo,  Mich,  Mine  office:  Eneanipment,  (.arlion 
tSO"*  Wyo.  Works  a  small  foret*.  Urf^anized  1!MJ2*  undi  r  laws  of  Wyoming, 
*tth  capitalization  $100,000^  shares  ll>  cents  pan  H.  E.  Brown,  president; 
E.  8.  Dmr\\  ^lee-p resident  and  superintendent;  W.  i_\  Carson,  treasurer. 
Lands,  10  unpat^mted  claims,  area  95  acri»K,  in  the  Pearl  distriet  of  Larimer 
Co,,  Cdo.,  showing  2  fissure  veins  traceable  4^U(X)^  and  said  to  assay  2%  to 
^  Popper,  with  traces  of  gold  and  silver.  Oit;s  are  sulphide  and  oxide, 
fwning  ssinc,  nickel  and  IjiAmuth.  Has  2  shallow  shafts,  ( 'onipany  con- 
^nipUles  beginning  active  dt^vrlopment  work  in  spring  of  19t)3« 
XAKSAS  CITY  COPPER  MUTING  9l  SMELTmO  CO,  COLORADO. 

Mine  office:  *Jneeo,  Koutl  I'o.j  ( 'olomdo.  tHiver  W.  Kroll,  siiperinttiHl- 
tut.  Has  a  copper  ore  body,  open**d  Ijy  gliuft  and  iimnels,  HiiM  ftt-t'ain  and 
electric  power;  supposed  to  Ix'  installing  a  4U-ton  smeltiT,  but  no  rcturna  se- 
cuml. 

KAHSAS  CITY  GOLD  &  COPPER  MIlflNG  &  MILLING  CO.  COLORADO. 

Incorporated  Augu-st,  19(J2,  to  develop  mines  in  Siiguache  Co.,  Colo, 
No  rr'tums  secured. 

KANSAS  CITY  &  SONORA  MIIfING  &  MaLIHG  CO,  MEXICO. 

Office:  618  New  York  Life  Bldg.,  Kansas  City,  Mo.  Mexican  office: 
Giljikiij  Sonora,  Mexico.  Capitalization  |1,(M),(XK),  shares  $1  par.  John 
K' Turner,  president;  A.  O'Keefe,  vice-president;  Edgar  Huliljard^  secretary 
*JJd  treasurpr;  Jofm  W.  Simpson,  general  manager.  Lands,  several  old  mines 
Wid  adjoining  claims,  38  miles  from  Hcrmoslllo,  Sonora.  Sovt^ral  of  the  mines 
^^^  worked  a  centurj'  or  more  ago  for  liigh-grade  ores  earning  copper,  gold 
sod^ver.  Employed  about  35  men  at  \v^i  accounts.  Ctimpany  is  composed 
tif  men  of  gotHil  standing,  and  financial  affairs  are  in  good  condition. 
KAPTODA   COPPER  MIPTE,   LTD.  AUSTRALIA. 

Offices:  8,  Princ<!S  8t.,  London^  E.  C,  Eng.  Mine  office:  Kapundrt, 
South  Australia.  Sb-  E,  J,  Ackroyd,  chairman ;  G.  St,  G.  I>.  Mtissey,  secretary'. 
%istercd  Dec.  5, 1900,  w^th  capital,  nominal,  £120,000,  The  Kapunda  mine 
ia  about  50  nixies  north  of  Adelaide  and  was  opened  in  ]  842.  Has  been  worked 
^  tributOTB  sinc^  1879,  until  recently,  Ha.^*  4  veins;  deepest  shaft  about 
fiOO',  Mine  gives  oxide  and  carb*inate  ores  and  aotne  native  copper.  It  is 
planned  to  sink  deeper  to  secure  sulphide  ores. 

lARGALmSKI    WORKS,  RUSSIA, 

Address :  care  of  E.  O,  Temer,  Orenburg,  Russia.  Mine  is  in  the  go\\'rn- 
aient  tt  Orcnbuig,  and  produced  18,849  poods  of  refined  copper  in  1899. 
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KATARSKI  MUTE.  RUSSa 

Addit^.ss:  rare  of  H.  Lorenz,  Eluabcthpol,  Russia.  This  Ls  oiic  of  li*c 
prini'ipjd  copp-r  prodiicer?i  of  thf  Rui^sian  Empire,  the  mines  and  Biuidtm 
being  ItK'at^ed  in  the  government  of  ElizalicthpoL  Production  for  189y,  llw 
luteal  year  for  which  returns  could  be  seeuned,  was  approximately  132jU0() 
poods, 
KEARWS  COHSOLtDATED  COPPER  MINES  CO,  WYOMDIG. 

Olfiee:  511*  Equilal^le  Bldg.,  Denver,  Colo.  Mine  office:  DowTiingion, 
Wyo.  Eniplox's  6  men.  Organized  1899,  under  \b,ws  of  Wyoming,  with  cjipi- 
tallaation  $1,500,000,  shares  $1  par,  Foeter  Koams,  president ;  J.  M.  Itowih 
iiig,  viee*president  and  treasurer;  A.  Hanson,  socretar)*.  Directors  are  pit- 
ceding  officers,  G.  C,  Aschbach,  S-  H.  Ro8c»lK*ry,  E.  E.  Armour  and  W/irwick 
M.  Downing.  Geo.  C.  Waterman,  superintendent*  Lands,  11  claima,  «»• 
210  acres,  in  process  of  patenting,  also  the  townsite  of  Downington,  160  ftcies, 
patented,  Cliiims  are  in  tl\e  Upper  Platte  section  of  the  Grand  Encampineot 
dijs!  rict  of  Carbon  ct^unty,  sliowing  4  figure  wins,  of  which  2  are  being  devel- 
oped, the  prineipal  vein  having  a  width  of  40'  and  estimated  length  of  I  mile. 
This  ore  body  is  apparE'ntly  the  largest  in  Wy^oming.  There  are  also  veins  ranging 
from  10'  to  2<J'  \\ ide.  RstiniateHi  a%^erage  \alues,  2%  to  10%  copper,  |1  to  S8 
gold  per  ton.  Own  are  oxides  and  carbonates  above  and  sulphides  at  a  little 
depth.  Hii^  5  shafts,  of  10'  to  41^'  and  a  60'  tunncb  Has  good  et^am  potwf 
eqiiipTnent  and  sundry  mtnu  buildings*  Company  ^sill  continue  develop- 
nient  work  In  H)03- 
KEARSARGE  MIME.  MICHIGAJV* 

ChMied  nnd  o|>erated  by  Osceola  Consolidated  ^fming  Co.  since  1897* 
KEDABENSKI   BONE.  RUSSa 

Mine  offiw:  Kedabenski,  Elizabethpob  Russia.  Sometimes  called  the 
Kiadelx'k.  Owned  by  the  Gebmeder  Siemens,  Berlin,  Germany.  Waa  tir 
opH'ned  under  present  mnnagciricnt  in  1864,  since  which  time  it  has  been  I 
considerable  prctduccr.  The  ore  is  an  auriferous  and  argentiferous  chalcojjy- 
rit*',  uH-sociated  mth  iron  pyrites  and  zinc  blendt%  tmd  is  disseminated  lull*' 
chyte,  copper  values  running  3%  to  5%.  There  is  an  ext+^nsive  n'duetion 
plant  at  the  mine,  fuel  for  which  is  crude  p*'troleum  pumped  from  tlM^  welli 
through  a  pipe  line.  The  metal  is  blown  up  to  about  90%  and  is  refined  t> 
lili-ster  copper  at  Kalakent.  Annual  production,  about  3,500,000  pounds. 
KEMP^KOMAR   COPPER   MINING  CO.  WASHDIGTOir. 

Uffiee :  Spokane,  Waijh.  Mining  property  is  at  Loon  Lake,  Stevens  Co., 
Wash.  A.  W.  Kemp,  manager,  Prineipal  vein,  12'  wide,  with  pay-stredi; 
running  6*  to  5'.  Carload  shipmentJS  gave  returns  of  16%  to  26%  copper.  Is 
op*'ned  by  shaft  and  tunnel.  Surfiue  ores  are  oxide  and  carbonate;  Hulphidi* 
in  lower  workings,  .\asays  show  ocetisional  small  gold  and  silv^er  values. 
KEWDRICK  &  GELDER  SMELTING  CO.  COLORADO. 

OfSce  and  works:  SiUerton,  San  Juan  Co.,  Colo.  F.  C,  Kendrick,  niia* 
agyr;  E.  W.  Waltcr>^,  superintendent,  t  apitahxed  at  $1,000,000*  Company 
oparat-es  the  Henrietta  and  Lixisie  mines,  op<'ned  by  tunnels  and  producing 
gold,  silver  and  copper.     Hus  steam,  electric  and  water  power*     Smelter  hai 
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dt>%    Company  employs  about  200  men  at  tbi^  minis  ant} 

KENlfETT  MnfING  CO.  MONTANA. 

Ifine  offi€e:  Virginia  Ciey,  Madison  Co,,  Montana.     Employs  about  75 

men-    V.  B.  ^abin,  superintendent.     Mine  is  upt'nrd  hy  .sluift,  luia  sloani 

power  and  G*J-starnp  miJl.     (_>rv  values  ari^  mainly  in  gold,  uidi  a  littk-  coppt-r. 

KEBEMOS  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  Roasland,  B.  C.     Dc  A.  C.  Sinclair,  pit»aidf»nt;  E.  N.  Ouimetiep 

secittary.     Mining  property  la  in  Olalla  eanip,   Kercnuis  sprtion,  Cteoyooa 

diviiiofl,  East  Yale  district,  B.  C\     Organized  Decenib<*r,  HKM),  with  capital- 

iiitioQ  |l»000,000,  shaivs  $i  par.     la  dmelopinp  by  tunni-i;  am  carrips  up 

*0  ^  copper,  also  gold  and  nickel.     Propert}-  is  handicapped  by  lack  of 

f^il  transportation. 

KSSWICK  SMELTING  WORKS,  CALIFORNIA. 

Smelters  at  Keswick.  Shasta  Co.,  Cal.  Owned  and  operated  by  tlie 
HounUnn  Copper  Company. 

KEWEENAW  ASSOCUTION.  MICHIGAN. 

Office:  87  MUk  St,,  Boston^  Mass.    J.  M.  Long\'ear,  ajajent,  Marqu*/ttp^ 
Jfich.    A  laDd  corporation,  ownini;  lai^  tracta  in  the  Upper  Peninsula  of 
JBchigan,  a  portion  of  the  landa  being  on  the  Keweenawan  copi>pr  belt. 
mrSTONE  GROUP,  ARIZONA. 

At  Globe,  Gila  Co.,  .\rizona.  Finletter  is,  Harvey,  o^nere;  J.  B.  Fin- 
letter,  manager.  Owners  are  opening  a  copper  property  by  shafts  and  tun- 
oels,  with  a  small  force. 

OYSTONE  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

Ufiice:  502  Park  Bldg.,  Pitlsburf?,  Pa,  Mine  office :  Wickcnburg,  Murieupa 
Co.,  Ajt2,  Organized  1900,  under  iaus  of  Arizona,  with  capitalization 
11,250,000,  shares  110  par.  C.  B.  McLean,  president ;  W.  J.  8t  rassbun^er.  see- 
i^tary  and  general  manager;  W.  F.  Wibon,  treasurer.  Lantls,  24  claims, 
^  patented,  in  the  Blue  Tank  and  Black  Hock  districts  of  Yavapai  Co.|  shuw- 
ing  sulphide  ore  bodies. 

KEYSTONE  COPPER  SMELTING  CO.  BIEXICO. 

Olhce:  Philadelphia,  Pa,  Mine  office;  Mineral  de  la  Palma,  Tapalpa, 
Jalisco,  Meadco.  Or^anizexl  under  laws  of  New  Jersey,  with  capitalization 
$300,000,  sharea  $1  par,  ftobert  P.  Mouiton.  pn*8id<»nt ;  Edw.  A.  Cattell.  vice- 
president  and  chairman  executive  committees;  Aubrtn'  F.  Lee,  secretary ; 
1  Lamont,  Jr.,  treasurer;  J.  R.  Williams,  manager.  Lands,  5  groups 
>f  claims,  in  Jalisco,  Mexico.  Company  i«  supposed  to  have  a  50-t*)n  smelter 
to  be  working  ita  mines  on  a  limited  scale,  but  no  rctuma  have  been 
uhmL 

KEY  TO  SUCCESS  COPPER  MINING,  SBfELHNG  & 
DEVELOPMENT  CO. 

Organized  November,  1902,  under  laws  of  South  Dakota,  with  capitali- 
ition  of  II  ,500,000.     Location  of  office  and  lands  unknown. 
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KHAYYAM  COPPER  CO, 

Othc.  :  \:j^)  Xitesau  St,,  New  York,  N.  Y.    No  returoa  aecured  from  iim 
rompany,  and  do  copper  property  dispovered  appertainitig  thereto. 
KILUlfGDAL  KOPEBERVAERK.  NORWAY. 

Hinej3  aiv  northpast  of  Trondhjem,  Norway.  Operated  by  Bede  Meui 
Sl  Chemical  Co.,  of  Hebbum-on-Tyoe,  England.  Produce  cuprou*  iron 
pyrites,  can^'ing  about  2.5%  copper,  sold  to  burners  in  Noruay  and  Eugkod 
Production  in  1900  was  17  JOO  tona  ore.  Annual  copper  production,  400  lo 
500  tons. 
KIMBALL  CREEK  MIKING  CO.  WASHIIfGTOI. 

Mine  office:  Berlin,  King  Co.,  Wash.     W.  H.  Bnickart,  auperintendeni- 
Ore  body  carrying  gold,  silver  and  copper  ia  opened  by  tunnel;  haa  wateT 
power;  einploys  about  20  men. 
KING  COPPER  MINING  C0,»  OF  NEVABA.  NEVADA. 

Eai^if^m  offire ;  431  Exchange  Bldg.,  Boston,  Mass.  No  returns  secured. 
KING  DEVELOPMENT  CO.  ARIZONA 

Mm*'  <iffice :  Jerome,  Yavapai  Co.,  Ariz.  G,  W,  Hull,  superintendent,  Wai 
drwlupinpj  the  Jerome  and  "  1 888"  claims,  with  small  force,  at  last  account** 
KING  GOLD  h  COPPER  MINING  CO.  WASHINGTOS. 

Mine  office:  Davenport,  Lincoln  Co.,  Wash.     Jaa.  B.  Tuttle,  manager. 
Ores  ctirn'  gold  and  eopfXT;  mine  opened  by  shaft  and  tunnel;  has  Steam 
power;  eniploya  uboul    15  men. 
KING  GOLD  &  COPPER  MINING  h  MILLING  CO.  CALIFORNIA. 

Office:  921-185  Dearborn  St,,  Chicago,  Ills.  Property,  near  Victor, 
San  Ik'rntirdino  Co,,  Cal.  Conipany  advertises  to  give  an  absolutely  guar^ 
anteed  investment,  but  writ-es  under  date  Nov.  12,  1902,  in  response  to  re- 
quest fur  info  nil  at  ion,  that  the  property  is  not  at  present  developed  far  enough 
to  make  mvieh  of  a  report  on,  and  eonipany  preferred  not  to  umke  any  state- 
ment . 
KING  MINING   CO.  WYOMING. 

Offii'e :  Prt^intJiit » Neb,  Mine  office :  Riverside,  Carbon  Co.,  Wyo.  T,Canx>U, 
president  and  general   manager;  J.  O.  Bell,  secretary;  J,  H.  Knowles,  treas- 
urer 
KINGMAN  CLAIM.  CALIFORIIIA. 

Owned  by  Jaa.  McDonald,  of  Darwin,  Inyo  Co.,  Cal.  Property  near 
Darwin.  Vein  is  a  contact  between  limestone  and  granite,  averaging  about 
3';  in  opened  by  two  short  tunnels;  ores  are  malachite,  cuprite  and  calcopy- 
rile,  eiiiryin^  n  little  pold  and  silver ;  property  was  developing  at  last  accounts. 
KING  SOLOMON  MINE.  BRITISH  COLUMBIA. 

I^K^aled  al  Copper  Camp,   B.  C,     Produced  850  tons  medium  grade 
ectplHT  «m»  ill  1001 ;  stopped  work  in  fail  of  1901. 
KITAMNING  COPPER  MINING  CO,  WASHINGTON. 

Ofilcr:  114  Cherr\'  St,,  Ss'itlle,  Wash.  Mine  office:  Index,  Snohomish 
C3b,,  Wash,  VV,  i\  Huttz-r,  supenntt^ndent.  A  copper  vein  is  being  opened 
by  tunnel,  witli  8  to  10  mm. 
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^BTICaOLA  GOLI>-C0PPER  MIHE,  LTD.  AUSTRALIA. 

^B    Address,  care  of  T.  ??.  Bii4?khciUB*^,  Gh'iielg.  Suuih  .\uatrRlia.     Haaiiild       _ 
^Hipeny  under  leaac  from  the  Australian  Mining  Co,,  of  London,  sinfc  1870.      H 

^H  &  small  producer. 

HimLSLAIfD  KOBBERVAERJL  NORWAY. 

p^      Owned  by  X.  Kior  &  Co.,  (^'hristiania,  Norway.     Property  thought  to 

^Widle;  mo  returns  secured. 

^■JOU  GRUBE.  NORWAY. 

^H     Al  Reitan^  Non%*ay»     Supposed  to  be  omied  by  the  Cape  Copper  to. 

^^Kaea  were  closed  in  190L 

VkLEINKOGEL  MINE*  AUSTRIA. 

r         A  very  ancient  mine  in  the  Austrian  Tyrol,  fiaid  to  be  nearly  exhausted, 

^U  bot  still  a  small  producer. 

■nOHDIKE  GROUP.  UTAH. 

^         At  Ihttpah,  I'tah,     < Mvnrd  by  *\  M.  Laird,  et  al.     No  returns  scrurr-d, 

I       DIICKERBOCKER  DEVELOPMENT  CO.  MONTANA. 

I  Mine  office  :  Helena,  Mont,     Lands,  8  claims,  just  north  of  Helena^  bought 

p      late  in  1902  bv  this  company. 

EfOCKMAHON  MINES.  IRELAND. 

Near  Waterford,   Ireland.     Were  prodiicinji?  nearly    IJMKJ   Unm  yearly, 

circa  1840,  but  long  idle.     Averaged   10%  cioppoTi  ores  occurring  in  clay 

alAt/^s. 

\       KOMAKI  iilNE.  JAPAN. 

I  Located  in  the  pro^Tnoes  of  Ugo  and  Rikuehu,  Japan.     A  Vk^ry  old  miin  , 

giving  considerable  gold  as  a  by-product.     Annual    production,  according 
to  latest  returns  ai^cun-d,  a\f'nigfr<  about  l,00(J,OCX)  pounds. 
iIOOTENAI  COPPER-GOLD  MINING  CO, 

^B      Office:  15  Exchange  pi.,  Jersey  City,  N.  J.     Incorporated  November, 
^™i902t  under  New  Jers»'y  laws,  with  eapitalissation  $500AK>0,  by  Horace  B. 

Gould,  John  R.  Turner  and  Louis  B,  Daiky.     No  retunis  secured. 

KOOTENAI  COPPER  BCNING  k  SMELTING  CO.  IDAHO. 

Suppowd  to  have  property  in  the  neighborhood  of  Port  Hill,  Idaho. 

Xo  returns  secured. 

KOSK  CREEK  GROUP.  CALIFORNIA. 

Near  Olena,  Shasta  Co.,  Cab     Bonded  to  W.  G,  Scott,  vi  al,  of  San  bran- 

CISCO.     Native  copper  is  found  in  nodulos  and  1  hin  sheets  in  the  joints  of  the 

upper  portion  of  a  200'  strata,  of  dark  basaltic  rock.     Sulphide  ores  occur  at 

greater  depth. 

KREMLIN  MINING  CO.  UTAH. 

Mine   office;   Bingham   Canyont    Sab  Lake  Co.,  Utah.     I).  M.  Htinst<m, 

euperintendent.      Ore   carries   copper   and  gold;  has  steam  power,  ami  frn^ 

plovs  a  small  force. 

KXJPFERPLATTE  MINE.  AUSTRIA. 

^Blinr^  office:  Kitzbuehel,  Tyrol,  Austria.     Horixonlal  brds  <>f  (■haleop\- 
te  with  quartz  gangue  rwcur  in  alal*'B  of  Sibirian  age.      Lliis  mine  is  nnt-  of 
th«  principal  copper  producers  of  the  Auatro-Hungurian  Empire. 
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KXmTZ-CHATTERTDIf  COPPER  BtllflHG  CO.  WY01IIR& 

Office:  310  Fistier  Bldg.^  Chicago,  Uk.  Hme  office:  Encarnprnem,  C*f* 
bon  «>>.,  Wyo.  (apitalizstioa  $1,000,000,  ebues  $1  par.  L-  D.  Godahatt, 
iupcnntc'tident.  Lands,  100  acres,  de\*eloped  by  1,70<J'  tunnel,  which  cuH, 
7  VLMiu*  uf  low-j{ra<le  copper  ore,  the  widpsi  17',  pi%'ing  average  aasayi  o( 
ropp  r,  with  traces  of  gold.  Wan  sinking  a  1 ,000'  abaft  to  prove  the  property 
at  dnpth,  at  la^t  accounts.  Has  a  lt)0-t<>n  conf^nlrator.  This  is  one  of  the 
best  ckn-elofKfi  mid  nioet  promising  of  the  Wyoming  copper  properties. 
KUSAKURA  miTES.  JAPA9* 

St'e  Funikawa  Copper  Company. 
KVANAITGENS  KOBBERGRUBER*  NORWAY* 

Chvriod  by  ('oasiil  Nils  Pfrs!<on,  Helsingborg,  Swf?dt?Ji-  Mine  affic*- 
Kjuifjord,  lliiinarfcen,  Xonvay,  Otto  Witt,  general  manager;  P.  W.  Gcorgep 
rnininii  <'iigin«»er;  Prtfr  Ivrrsin,  nuning  captain.  Land?,  50  paten  t*Ki  daiD*? 
«rt'!i  'Mi  iivrva,  showing  ubmjt  20  fissure  vp'ins  of  sulphide  ore,  in  pyrit-*",  th?«P 
hnvuig^an  avt^ragt*  width  of  .T  and  length  of  1,000'.  WDl  continue  di'Velop- 
meat  W(irk  during  11)03. 
LACLEDE  CONSOLIDATED  GOLD  &  COPPER  MINIHG  CO.        OREGOW- 

Mine  nihre:  North   PiAvder,  Union  Co.,   Ore.      J.    H.    Downs,   supetil^ 
trmlruL      Is  tlrvflnping  gold-*'fip|7or  fto*  by  tunnel. 
LA  FLORIDA  MINING,  MILLING  A  DEVELOPIKG  CO.  MEXICO. 

Mini^  i*Oier :  suppoBt'd  to  he  at  Mwlezuma,  Ariwpt*  district,  Sonora,  MtX 
A.  8,  iJnrker,  s<M*ri*tarv  and  tiwri^unT.     Cumpany  adv*Ttisi'd  stock  foraale*^ 
$5  per  dluire,  but  letter  mailed  to  company's  address  at  Naco,  Arts.,  returned 
unupfutd  with  n()tiition  that  the  pt^aident  is  dead. 
LA  LAPILLA  MINE.  SPAIF. 

Mint*  t>thee:  Alosno,  Huelva,  Spain,  Wm,  Guthrie  Bowii»,  manager- 
l*rx>i:>erty  adjoins  the  Thamis  and  consists  of  a  group  of  government  eonce«- 
.jMonii.  Ihss  an  extensive  plant.  Ore  ranges  from  2.5%  to  8%  copper  and 
17%  lo  Aorj,  nulphur,  Ofie  b4Kl\ ,  lenticular  and  verj-  wide ;  mine  was  fonneriy 
njirrnted  l»\  p»llar-and-Mtall,  leaving  lai^ge  quantities  of  on»  in  the  fioois  aad 
pOlnm.  l\i\ii  jd>out  C2t>0,tH)0  tons  of  ore  available,  and  nnieh  more  if  worktd 
open -coat,  (hit  put  lesaencd  because  of  poor  ventilation.  Property  ahowH 
ntionnouii  quant  it  i«^»  of  scoria,  left  by  the  Romans. 
LA  $AL  COPPER  MUfllVG  CO*  COLORADO. 

Ofli^H*  a?id  iMiur :  Cashin,  Uontrosr"  Co.,  Colo.     Employ's  60  men.     Organ- 

Uv^d  I  HtHl,  under  laws  of  Colorado,  "wix  h  capitalization  $100,000,  shares  SlOO  par, 

n  ^    j  itdd  di\  h\^'^\ih  of  $24,000.     L.  O.  M.  CratcB,  pn-sident  and  treasurer;  S.  S. 

I  an,  vicH-prv<ident;  Jas.  N.  Mc  Bride,  secretary'  and  general  mani^r 

.,  to  eliuois,  7  pati-nted,  an^a  I5t>  seizes.    Vein  haa  average  width  of  5', 

.r\i»  K*      ri  ppT.  with  good  goW  and  sil\Tr  values.     Haa  1  shaft  and  3 

'f  undpiffouiid  opetuQgB.     Ore  blocked  out  for  sloping, 

jtnd  atc*«m  powrr.     Has  a  attiaU  but  complete*  smelter  at 

Hiiif,  and  jihiiift  product  as  matte  carninis  49%  coppt?r  and  1,200  ol. 

r    '^on      \\h\  hail  a  Icacliii^  pU&t.     &Bl4inatc4  copper  production  for 

<H).tW  iN 
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LABOR  COOPERATIVE  GOLD,  SILVER 
k  COPPER  MINING  CO. 

Oitict*:  Oronto,  Uis.,  lliirago,  Ills,,  nctn.iit»  Mich.,  or  rise  who  rt*,  lipgw- 
t«itd  Canadian  office:  Kevektoke,  B.  i\  Wnw.  offire:  Gulilen,  H.  i\  Org;an- 
ia?d  under  Briliah  CVjlurnbia  laws,  with  <."upitalizatioii  ll5<>,iKK),  sliiirea  m 
ocnte  par.  Philip  Chealej%  president;  i\  Petc*rscjn,  vice-presi<l«mt ;  Rev-  C.  E. 
Nylin,  aecmtan'  and  treasurer. 

Con<M?Tii  was  promoted  earl)-  in  1902,  and  one  of  the  conipany's 
cittulara,  offering  stoek^  \&  a  nemarkable  production,  filled  \\\%h  scriptural 
tjuotations  and  breathing  from  ever\'  line  a  philiinlhropir  desire  Uiaid  the  poor 
Working  people.  Company's  affairs  hnve  lx*en  managed  with  gn*at  laxity  and 
B>*Oy  mjflTepn?s**ntalions  liave  Ij^titi  iimcle.  The  secretar\'-tn*ti«urer  is,  or 
*«,  a  preaclier,  of  the  Baptist  deiuiminiition,  ajid  apparpiitly  him  *'l>aptised" 
*iufi  company  by  injecting  the  enterpritie  full  of  water.  i'omj>any  owwa  a 
^^  and  newspaper  at  Golden.  Is  also  said  to  have  a  smelter,  but  appnrt*nlly 
W  no  mine  to  feed  it. 

Mining  b  a  buaiBesB  enterprise,  wtien  honestly  conducted,  and  neither  a 

Pniyer-meeling  nor  an  elemfj«ynar\  insliiution.     Any  nitiiing  e<jmpanv  tliat 

**Uea  prospectuses  filled  with  tiuotatiotLH  from  the  bible,  or  lirculars  sliJ^^'iiK 

,  *^had<!arc  to  enrich  the  poor,  down-trtidden  workingmiin,  niiiy  Ix'  B<*t  down, 

■^eeand  for  all,  as  a  concern  with  a  management  that  is  either  dishonest 

^^f  inconifietent ,  or  both. 

UDy  CHELAN  COPPER  CO.  WASHIHGTON. 

Ofifice :  234  Hyde  Blk.,  Spokane,  Wash.     Propt^ily  presumably  near  Laktt 
Cbekn.     No  returns  secun^d. 

lADY  HELEN  COPPER  MINING  CO,  ARIZONA. 

Mine  office :  Pimi^  Graham  to,,  Ariz.     Organized  under  New  Ji-rhK-y  laws, 
*ilh  capitalization  $1  ,tKM),U(H^,  shares  $1  par.     A.  J.  ibilter,  prcsidvTii .  L:md>*. 
lOO  acrea  in  the  Hark  district,  Gruhjim  to.,  Arizoiuu     .\o  ivinriLs  s^^curtd. 
former  secretary*  writes  that  he  kiittws  nolhiiig  about  the  company. 
lADY  POND  MINE.  NEWFOUNDLAND. 

At  Lady  Pond,  Xewfoundlnnd.  Property  was  taken  up  and  nn|M»iu  d  by 
the  Newfoiirulhmd  Tuppi-r  Co.,  eirea  19tH>,  but  work  has  been  discoutimied. 
LAKE  GEORGE  MINES,  LTD.  AUSTRALIA. 

Offices:  10,  Walbrook,  London,  E,  C,  Eng.  Mine  office:  Bungendore, 
Captam's  Flat,  N.  S.  W,  .\.  J.  Marks,  eliairman;  H,  R.  West  all,  seeretarj. 
Capital,  nominal,  £180^1X10.  Prop«-rty,  6L^  acres,  of  which  172  iw res  are  free- 
hold^ at  Captain's  Flat,,  Lake  CJeorgc,  25  miles  from  the  Cooma  railroad  and 
about  175  miles  south  of  ^?ydncy.  Mine  opened  1S82,  and  is  al>out  ti4K)'  deep; 
ooade  496  tons  refined  copper  in  1H99,  from  on/s  averaging  1.5%i'opper  and 
carrying  snmll  gold  and  silver  valutas.  Vein  is  22^  to  31)'  wide  and  verj'  per- 
abtent,  having  a  meridional  strike  and  vertical  dip,  in  a  countrj^  rock  of  Silu- 
fuui  alutes.  One  occurs  as  rpplacements  along  fault  lines^  rather  than  in  veins, 
and  walls  are  very  imperfectly  defin*xl.  \\'as  operated  originally  a.H  a  gold 
and  the  gossan  outcrop  iw  cyauided  for  gold  viilue^.  Otv  i^  ft  compart, 
e-gruined  mixture  of  iron  pyrites,   galena,   zinc  blende  and  chalcupy rit^'.. 
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with  an  aluminoug  quart zosp  gangut^,  and  ia  vor>'  rpf factory,     Haa  l(mr  60 

wjiU*r-jackt*t  blast  furiuMM-s,  lining  50%  flux  and  50%  fuel  chai^ges.     Ah*)  t^^- 
ploys  pyritir  snit'lting.     l*r»>i«fnt  priKluetiim  is  abiiut  900  tons  of  fim?  cop^ 
Yt^iirlVt  prodm-t  Ix^ing  stild  ns  nuilU'  of  IM}%  to  35%  U*nor,  carrj-ing  about  5  ^^ 
gold  and  20<>  uz,  silvL-r  p«jr  ttm  of  blist^-r  copper. 
LAKESIDE  GOLD-COPPER  MINING  CO.  WASHIKGTaE 

Offifi* :  Spokane,  Wtiah.  dipitaUzation  11,000,000,  sltait>8  $1  par.  iko. 
W.  Weath'erbcHs  president;  Frank  Kiinlitdl,  vice-prvaident;  L,  A.  Snieetaer, 
9eeretar>'  and  trviisurer;  E.  W,  B<*rr>%  general  manager;  dincT tors  are  prei-t^ding 
nfTicers,  E.  S.  Mors<\  J,'is.  A-  Ewing  and  J.  W.  Doiiglas.  Property,  7  claims 
in  the  Ind»x  di-Htrirt  of  Washington, 
LAKE  SUPERIOR  MII^E.  MICHIGAll. 

Coiu^isls  t>f  64iJ  arn'S  in  SiM^tions  13  and  14,  Town  50  North,  Range  39 
West,  Ontonagon  Co.,  Mirh.     Cavries  the  northeasterly  continviationa  of  Xho 
Evergrw?n  and  other  lodes  found  on  thp'Mass  and  Adventure  lands.     Property 
long  idle, 
LAKE  SUPERIOR  CONCENTRATING  CO,  MICHIGAH. 

Office:  Hc*uj;hton,  Mieh.     Haa  a  250-ton  sludge  plant  on  the  old  Franklin 
RandB,  at  ILnnenck,  Mieh.     T,  G.  Mays,  tfuperintendent. 
LAKE  SUPERIOR  COPPER  &  ZINC  CO.  ONTARIO. 

Ofliee:  20    liroad    St.,    New  York.      Capitalization   Sl,000,»J<JO,    shaa^s 
)  par.     i\  h,  lilidvi'ley,  pn?8(dent ;  Ira  Mowr\',  secretary,     Ha»  mineral  land 
Algoiim,  (>nl.,  near  the  nrirthern  shore  of  Lake  Superior. 
LAKE  SUPERIOR  POWER  CO.  ONTARIO. 

Oiliee:  Satdt  Ste  Marie,  Out.  Mine  ofliee:  G<?rtrude  Mine,  via  Sudbur^', 
Algoma,  Ont.  Employs  150  men.  F.  IL  tlergue,  general  manager;  Thoa. 
Travei-s,  superintendent  J  Ernst  A.  Sj6stedt,  mining  engin«H*r;  Thos.  Williams, 
mining  captain.  Lands,  7  claims,  area  aluait  2,<KHJ  aert»s,  including  tlu*  Ger- 
trude and  Elsie  niekel-ccjpper  mines,  in  Creighton  Twp.,  Algonm.  Ontario, 
showing  4  on^  IkkIiis  carrv  itig  euf»riferous  and  niekeliferous  pyrrhtitite,  in 
eontaet  veins.  Has  shafts  of  51 1',  mV,  MJ'  and  l(H>',  with  alwut  I.IKH)'  of 
undei^round  openings.  Estimated  onr  in  sight,  500,01H)  tons;  lilot*ked  out  for 
sloping,  50,0U0  tons.  Has  steam  plant  with  7  tubular  boilers  and  4  hoists. 
Hl\s  a  smelter,  receiving  ore  by  rail  from  the  Gertrude  and  Elsie  minea.  8ineU- 
er  has  a  HerreshotT  wat4?r-jacket  furnace,  with  daily  capacity  of  150  tons. 
Product  is  t timed  out  as  matt**  averaging  10*;j>  eopp»^r  and  20%  nicki-l.  Mine 
and  smelter  are  served  l»y  the  Manitoulin  Sl  North  Sh<irt^  Uy.  Company  con* 
templates  adding  two  150*ton  furnaces  in  1903,  and  mil  continue  exteiiaavte 
development  work. 
LAKE  SUPERIOR  &  BISBEE  DEVELOPMENT  CO.  ARIZONA. 

Office:  (  ahimet,  Mich.     Mine  ofliee:  Bislwe,  Cochise  Co.,  Ariz.     No  n- 
tunis  Rt^cnred. 
LAKE  SUPERIOR  A  PITTSBURG  DEVELOPMENT  CO.  ARIZONA* 

Office:  t*alu nut,  Mich.  Capitalization  $400,000,  shares  $10  par.  Chaa. 
Briggs,  president;  John.S.  Dymm^k,  vice-president;  Peter  liuppc,  ireaaurpr; 
Cordon  R,  Campbell,  aecretar>'.     Property,  near  Bisbec,  Cochiae  C^i.,  Am,, 
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'^as  fonneriy  owned  by  the  South  Bisbee  Townsitc  &  Improvement  Co.  Lands, 

44  patented  and  2  unpatented  claims.     Has  2  shafts,  of  650'  and  1,030^  with 

about  2,000'  of  drifting.     Company  is  doing  extensive  development  work, 

with  ample  capital  and  good  management,  and  results  secured  are  quite 

promising. 

SUCESION  C.  J.  LAMBERT.  CHILE. 

This  company,  founded  by  the  pioneer  copper  smelter  of  Chile,  operates 
LaCompama  mine,  opened  1850,  at  Brillador,  Serena,  Chile,  making  therefrom 
500  to  700  tons  of  bars  yearly.     Also  owns  the  Bronces  mine,  550'deep,  opened 
1840,  which  was  idle  at  last  accounts. 
LAS  ADARGAS  MIlfING  CO.  MEXICO. 

Office :  15  John  St.,  New  York.  Mine  oflBce :  Jiminez,  Chihuahua,  Mexico. 
Claims  to  be  oiiganized  under  laws  of  New  York,  with  capitalization  SI  ,000,000, 
shares  $10  par.  E.  G.  Sieler,  president ;  Jos.  Kessler,  vice-president ;  Geo.  E. 
Crawford,  secretary ;  Edw.  Emrick,  treasurer;  W.  A.  Seamon,  general  manager, 
El  Paso,  Texas.  A  dividend  of  25  cents  per  share  was  declared  in  April  1902. 
Property  is  said  to  be  held  under  a  bond  of  $300,000,  of  which  $15,000  has 
been  paid.  Has  300'  shaft.  No  returns  secured. 
LAS  ANIMAS  GOLD-COPPER  MIlfING  CO.  NEW  MEXICO. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Hillsboro,  Sierra  Co., 
N.  M.  Employs  15  men.  Organized  1900,  under  laws  of  West  Virginia,  with 
capitalisation  $1 ,000,000,  shares  $1  par.  Annual  meeting  in  Jonuan' .  Jas.  P. 
Mallette,  president  and  general  manager;  Michael  F.  Burke,  vice-president; 
Wm.  D.  T.  Treefiy,  secretary  and  treasurer.  Directors  arc  preceding  officers,^ 
Chas.  B.  Eggleston  and  Hamilton  Merritt.  W.  W.  Williams,  superintendent ; 
L.  W.  Getchell,  consulting  engineer.  Lands,  4  claims,  3  patented,  in  the 
ffillsboro  district  of  Sierra  Co.,  showing  a  fissure  vein  averaging  8'  wide  vnth 
length  of  3,600',  and  giving  assay  returns  of  about  10%  copper,  2  oz.  gold  and 
16  OS.  silver  per  ton,  from  oxide  and  sulphide  ores.  Shafts,  150'  to  400'  in 
depth,  also  3  tunnels.  Has  4,000'  of  underground  openings.  Estimated  ore 
in  sight,  100,000  tons;  blocked  out  for  stoping,  60,000  tons.  Steam  and  gas- 
oline power.  Has  hoist  good  for  depth  of  1,000'.  Nearest  railroad,  22  miles. 
Company  icontemplates  building  a  50-ton  concentrator,  sinking  the  main  shaft 
and  opening  additional  levels  during  1903. 
LAS  TUSAS  MINING  &  MILLING  CO.  NEW  MEXICO. 

At  Tres  Piedras,  Rio  Arriba  Co.,  N.  M.     Lon  L.  Trout,  general  manager. 
Is  developing  gold  and  copper  ore  body ;  has  electric  power.     Said  to  be  con- 
templating erection  of  stamp  mill  and  smelter. 
LAS  VEGAS  COPPER  CO.  NEW  MEXICO. 

Office:  East  Las  Vegas,  N.  M.  Said  to  have  5,000,000  tons  of  4%  car- 
Ixmate  ore.  Is  building  a  mill  and  electric  plant.  F.  A.  Manzanan»s,  pres- 
ident; W.  H.  Smith,  vice-president;  J.  M.  Thompson,  secretary;  J.  M.  Allen, 
treasurer  .and  general  manager;  F.  J.  Buck,  consulting  mining  engineer. 
Capitalization  $100,000,  shares  $1  par. 
LAST  CHANCE  MINE.  UTAH. 

See  New  England-Utah  Mining  Co. 
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LAST  CHAICE  mmJUG  CO.  ARIZOB 

Mine  office :  Williams,  Coconino  Co. ,  Am.    C  H.  MoC^lure,  miperintendcc 
Ort^s  carry  oopfHT,  gold  and  silver;  o}H^ned  by  shaft  aad  tunnel;  slejun  poi^ 
employs  about  25  mon, 
LAST  CHA!fCE  COPPER  MINING  CO,  WASHINGTOrZ  -IT. 

*Sin>|)njs«'d  \u  be  m  iir  Ki  lltT,  Wiu^h,,  but  no  retuma  secured, 
LATIMER  COPPER  MINING  CO.  GEORGIi^Hl. 

Addn'8s  givtTi  ils  Piorffville,  Fannin  Co,,  Ga.,  but  no  returas  5f/ciji>xl, 
L'ETETE  GOLD  &  COPPER  MITHNG  CO.  HEW  BRUNSWIC^^ 

UptTatt'S  the  old  Jnhnston  mine,  at  L'Eteto^  N.  B.,  op«>ned  circa  1S6«^1J; 
reop**ned  by  present  company  February' ,  1 902.     Main  shaft,  145',  also  2  sho-  -^ 
tunnels.     Employs  100  men.     Ore  said  lo  show  gocxl  assay  valutas.     Has  gocz^^ 
BhippinK  facilities  and  is  installing  a  new  steam  plant.     Company  also  owk^^s 
mine  ml  propertied!?  in  Nova  Sooiia. 
LE  ROI  MimNG  CO.,  LTD.  BRITISH  COLOTfBL-A. 

Offiee  :  iSalislniry  Hoiiso,  London,  E-  C,  Eng.  Mine  office :  Roesland.  B.  <3,  1 
H.  i.  Hill,  chiiirmAn;  L.  t\  V\  Robson,  seeretarj-  J,  H.  Mack^nsie^  gencK-^ 
ninna^jer.  Capital,  £1, IK  10,000,  shares  £5  par.  Is  a  di>idend  payer  Lanc^jt, 
70  acres,  carr^'ing  gold,  mlver  and  copper  oreB,  Has  a  smelter  at  Xorthpo  xrtj 
B.  C>»  18  mik»s  from  mine.  Output  for  tSOS  waa  825  tons  copper.  52,850  ^zji. 
gold  and  68,000  oz.  silver.  Ore  smelted  in  IWJl  averaged  L33%  copper,  0  --S^ 
oz.  gold  and  0.06  oz.  silver  p<*r  ton.  In  OetoJ)er,  19<J2,  the  mine  shipped  to 
smelter  15,200  t-ons  of  ort\  carrying  8,676  o!i.  gold,  12,500  oz.  silver  and  5S5,r^frSa 
lbs.  eoppcr.  It  is  probable  that  the  IjC  Roi  No.  2,  Ltd,,  will  be  absorbed  ^y 
this  company^  and  a  change  in  the  local  management  ts  anticipated, 
LE  ROI  NO.  2,  LTD.  BRITISH  COLUMK^  "::iA. 

Offices:  Saliitl»ur>'  Hous*-,  London^  E.  C,  Eng.  Sinclair  Macle^y,  chs^pe^i^" 
nmn;  W.  B.  Mi  to  hell,  secnitary;  Bt^niard  Mm'Donidd^  general  manngg^^' 
Capital  £600,0(X),  share-s  £5  par.  Is  a  dividend  payer.  Property,  72  nr"  — ^^ 
at  Rossi  and,  B.  C,  Mine  makes  gold,  silver  and  copper,  latter  ag  a  by-[i-^— 3"*" 
duct.  Will  probably  be  consolidated  with  the  Le  Roi  Mining  Co,,  Lid, 
LEAD  KING  MINE^  COLORA^WO. 

Mine  ofliee :  Crj  f*tal,  Gimnison  Co.,  Colo,     A,  R,  Burnett,  superint^ud^a^n*- 
Ores  carry  lead,  copper  and  silver.     Was  developing  a  3'  to  4'  \*ein  of  brr^igfa 
grade  sulphide  on%  and  making  shipmente  therefrom,  at  cloae  of  1902, 
LEALTAB  MINE.  SP^^IIf- 

At  Huelva,  Spain.     John  R.  Catlin,  superintendents     Has  copper     ^md 
nieke!  ores;  no  nr turns  secured, 
LEEDS  COPPER  CO.,  LTD.  QUE&J^a 

Company  by  this  name  had  offices  at  11  Bloomfteld  St.,  London,  K.  C, 
England,  und  a  mine  at  Broughinn  Station,  Ik'auce  Co.»  Que,     Letter  to  co/u- 
paiiy's  addre.ss  in  London  nturned  unclaimed,  October,  1902. 
LEIGHTON-GENTRY  COPPER  MINING  CO.  WYOMW^ 

Office:  Rawlins,  Wyo.    J.  E.  Osborne,  president;  Will  Reid,  ocscratfliy* 
No  returns  secured. 
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LElfA  MINmG  CO.  NEW  MEXICO 

M  Ljrdsburg,  N.  M.     No  nrtums  8ecun*d. 
IMQU  COPPEK  MUflNG  CO.  BRITISH  COLUMBIA* 

Owns  the  Ix'uora  niiiie.  6n  the  wi'st  coast  of  Viwicouvt-r  LiliiDij,  B.  C, 
aJw  railroad  from  Mt.  Sicker  to  C'rofton,  hoU4  and  otht-r  propi^rty.  Mine 
[iMtdiown  dome  very  rich  ore,  but  appai^iitly  in  insuflicieEt  qu&ntities.  Com- 
pttny  owes  *360,0(J0,  and  is  to  be-  liquidated. 

LEHOHA  MOXJHT-SICKER  MIITING  CO..  LTD.  BRITISH  COLUMBIA. 

Xi'or  Mt.  Sicker,  Vancouver  district,  B,  i\  Has  gold^  silver  and  cupper 
^^wsig  ores.  Mines  opened  by  tunnd  aod  equipped  with  st-eam  powex;  no 
<^t  returns. 

LERIDA  COPPER  MBfES,  LTD.  SPAIW. 

Offices:  15,  .-VngcKourt,  Loudon,  E,  C.,  E^g.     Mine  office:  ScHt*:riidu^ 

.  I«ridji,  Spain.     A.  R»  NorU'rt,  chainuan;  H.  B.  Greenwoud,  secretary ;  IX  J. 

^lii^z,   mine    manager-     Registered   April    17,    1899,     (apit^il^    nominal, 

^,0(W;  issued,  £50,452.     Property,  872 J^  acnes ^  in  province  of    Lerida, 

Spain,  including  smeJting  plant  and  the  mines  Mercedes,  Recuedo,  Arturo, 

i^ta  Barbara  and  oth«rs,  in  proceas  of  developnient. 

SOCEEDAD  ANOiriMA  MITTERA  BELGA  DE  LOS  COBRES  SPAIK. 

BE  LERIDA  Y  GRAIf  ADA, 

Offices:  Blvd.  Ajispaeh,  64,  Bruaat^ls,  B<4gium.  Mining  propertiea,  in 
pfDvincea  of  Lerida  and  Granada,  Spain,  rapital,  nominal,  S,IHM)JXK)  francs, 
totupany   in  litjuidation. 

LESLIE' COPPER  MmiKG  CO.  IDAHO, 

Located  west  of  Saltcs*^^  Idaho.  la  developing  what  gives  promise  of 
making  a  good  property ;  no  returns  secured. 

LEVANT  MINIKG  C0.»  LTD.  ENGLAKB, 

OfSce  and  mine:  St.  Just,  (^omwall,   England.     A  cost 'book  company 

with  2^385  shares.     T.  R.   Bolitho,  chainnan;    Maj.    R.    Whit**  ,  s*»cretar)'. 

Mine  produces  tin  and  cop]Der;  htis  been  continuously  worked   since    1820* 

LEVUTHAN  MINE.  CALIFORNIA. 

Located  ten  miles  east,  of  Markleeville,  Alpine  Co.,  Cal.     Opened  by 

tunnels  of  400'  and  700'.     ilra  occura  as  lenses,  in  porphyry';  property  idle. 

JOSE  LEWIS.  MEXICO. 

Name  given  by  the  M*»xican  govern iiaent  as  a  copper  producer  Ln  the 

Huacana  district,  Ario,  Miehoacan,  M(*xi(!o,  but  no  further  particulars  aa- 

cured. 

LEXINGTON  MINE. 

Mine  office:  Butt-e,  Silver  Bow  Co.,  Montana 
west  of  the  Cora  mine  of  the  United  Copper  Co. 
anaying  40%  copper  was  cut  in  December,  1902, 
LIBERTY  COPPER  MINING  A  MILLING  CO. 

Capitalized  at  $2,tM)0,0tXK  Thos.  E.  Ludlam,  president;  M.  C.  Strafford, 
secretarjs  W.  J.  Ay  res,  superintendent.  Owns  the  old  Lit>erty  mine*  near 
Libertytown,  Frederick  Co.,  Md.,  which  is  now  idle.  Mine  has  produced 
copper  from  chalcocite,  tenorite,  tetrahedrite,  bomit^t  and  nialachile. 


MONTANA. 

An  old  silver  mine,  just 
A  promising  body  of  ore 

MARYLAND. 
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LIBERTY  BOlfDfG  &  SMELTING  CO,  ARl20irii< 

Mine  office :  Tup8i) II,  Piinat'o.,  Arix.     Wm.  R.  VVempIe,  manag*:^r.     Mui 
sImiws  silver,  letul  and  CL>pp<*r  or*«;  opt^ned  b}   shafU;  gasoline  power ^  cm 
pluys  abikut  21)  int-n. 
LIBIOLA  COPPER  MIlflHG  CO.,  LTD.  ITALY. 

Offices:  16  Leadenh^ill  St.,  London,  E.  C,  Eng,  Mine  office:  Seslri 
Levanle,  Genoa,  Italy.  K.  H,  Jaiiies,  ehaimxiui;  W.  S.  Bartlett,  secn?Uin% 
Reorganized  May  S,  18SS,  with  capita!  of  £252,000,  in  50,400  8>iares  of  j^ 
Paid  annual  dividends  1888  to  11M>L  Proj>erty,  copper  tnixtes  near  8estri 
r^evante,  Liguna,  Italy  and  a  half  interest  in  the  Cniccuen  silver-lead  mine, 
in  Sardinia,  latter  now  idle.  The  copper  mines  are  vf^ry  ancient,  and  are 
held  through  an  Italian  company,  capital  stock  of  wluoh  ia  owned  by  the 
pamnt  corporation.  Ore  rea#rv'efi  of  the  Sestri  Levante  mines  are  estimnti.'d 
as  pqual  to  3  yeans  production,  Ox\^  is  mainly  low  grade  ehalocopyrile,  in 
veins  occurring  in  serpentine  «nd  diabase. 
SOCIETA  AlfONIBIA  PER  L*ESERCIZIO  BELLA  ITALY. 

mWIERA  DE  LIBIOLA. 

See  Libiola  ('oppt^r  Mining  Co,,  Ltd, 
SOCIETE  DES  MINES  DE  LA  LIENIfE.  ITALY. 

Officer  probably   Paris,     Minej?,   at  .\lagna  and    Riva»  Cirrondano  di 
Varallo,  Novarra,  Italy*     Wns  working   a  niediuni-grade  chalropyrite    ore 
at  last  accounts.     No  returns  secui^. 
SOCIETA  LIGURE  RAMIFERA.  ITALY. 

Mine  ofiRce:  Caaar^ta,  (ienoa,  Italy*     Mines  include  the  Fontanelle,  Rio 
Albareta,  Rio  Monticelli  and  Rio  dpi  Fiehi.     The  uw  occura  as  ehalcopyrite 
in  a  quart2ose  gangue.     Mines  are  producing  on  a  Unut^d  scale.     No  tt** 
turns  secured. 
LILYABIA  MIKE.  CAUFORNIA. 

Owned  by  Robert  Crocker  &  Co,,  Placerville,  Cal.  Propert>  consista 
of  240  acres  of  patented  lands  in  El  Dorado  Co.,  11  miles  from  Auburn,  Placer 
Co.,  Cal,  Ores,  principally  sulphides,  o^-cur  aa  lenses  in  limestone  lying 
between  granite  and  quartz  porphyn*.  Property  opened  by  four  tunneb 
and  a  prospecting  sliaft. 
LIMA  COPPER  MINING  SYNDICATE,  LTD.  PERU. 

Offioea:  8,  Union  Court,  Old  Broad    St.,    London,    E.    C,    Eng,     Col. 
J.   Harris,  ehainnan.     It  cannot  be    learned   that   this  company  ow run  a^ny 
mining  property. 
LIME  CREEK  COPPER  CO.  ARIZONA, 

Office ;  ( 'reighlon  Bldg,,  Phoenix,  Ariz.  Mine  office :  Lime  Creek,  Ya  vapai 
Co.,  Ariz.  Capitalization,  |5(X>,tXX},  h.  J,  Edwards,  president;  J.  D.  Mar^ 
lar,  secretary;  S,  S.  Green,  treasurer;  J,  W,  Monday,  superintendent.  Lands, 
480  acivs  lying  60  miles  northeast  of  Phoenix,  some  distance  from  a  railroad. 
Was  working  30  men  at  last  accounts,  and  has  several  ahaft,s  and  tunnels. 
Ore  assays  5%  to  40%  copper  and  |8  to  $10  gold  per  ton;  ore  body  ha^^  ex- 
treme mdth  of  65^     Has  a  10*toa  smeller  at  the  mine,  and  has  been  using 
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^    ^0-ton  smelter  at  Alhambra.    Showing  at  the  mine  is  said  to  be  good,  and 
^^^^mpany  is  well  spoken  of  locally. 

^^^MPAHIA  LIMITADA.  CHILE. 

Operates  the  Fundicion  Templeman  mine,  opened  1897,  in  the  depart- 
^^^aent  of  Antofagasta,  Chile,  producing  therefrom  about  1,500  tons  of  copper 
^^  ^ariy . 

^^.JNCOLN  MDIE.  UTAH. 

At  MinersvUle,  Beaver  Co.,  Utah.     Gus  Stoney,  superintendent.     Is 
^^aid  to  have  steam  power  and  silver,  lead  and  copper  ores,  opened  by  shaft. 
^KIHCOLN  COPPER  DEVELOPMENT  CO. 

Office:  326  Post  St.,  San  Francisco,  Cal.     Lands,  presumably  in  Cal- 
^omia,  but  no  returns  secured. 

XmCOLN  COPPER  MnUNG  CO.  ARIZONA. 

Office:  321  Spruce  St.,  Aurora,  lUs.  Capitalization  $3,000,000,  shares 
$1  par.  Names  of  officers  unobtainable,  despite  repeated  attempts.  Lands, 
42  cliums,  area  about  850  acres,  in  the  Sierrita  Mountains,  near  Tucson,  Pima 
county,  Arizona.  Property  said  by  newspaper  dispatches  in  summer  of 
1902  to  have  been  sold  for  $6,000,000  cash  to  John  D.  Rockefeller,  but  rumor 
probably  not  true,  as  Mr.  Rockefeller  has  since  been  able  to  make  his  usual 
Christmas  gift  to  the  University  of  Chicago.  Property  said  to  have  a  100-ton 
smelter,  and  is  probably  under  lease  to  E.  W.  Brinker,  614  Adams  Express 
Bldg.,  Chicago,  His.,  but  no  returns  secured  from  him,  the  company,  nor  any 
other  interested  party. 

LINEBALE  WEST  CHILLAGOE,  LTD.  AUSTRALIA. 

Offices:  Melbourne,  Australia.  Thos.  Rollason,  secretary.  Said  to  have 
a  T  vein  with  3'  pay  streak  carrying  20%  copper,  2dwts.  gold  and  10  os.  silver 
per  ton.  Property  needed  pumps  and  company  needed  money,  at  last  ac- 
counts from  AustraUa. 

LITTLE  BAY  MINE.  NEWFOUNDLAND. 

Opened  1878  and  closed  1892.     Was  under  option  to  the  Newfound- 
land Copper  Co.|  circa  1900,  but  was  not  taken.     Was  a  considerable  pro- 
du<;er  at  one  time,  having  a  1,350'  shaft  and  a  smelter. 
UTTLE  GIANT  MINnfG  CO.  WASHINGTON. 

Mine  office :  Marcus,  Stevens  Co.,  Wash.    J.  B.  Reynolds,  superintendent. 
Is  supposed  to  be  developing  a  copper  vein  by  shafts;  no  returns  secured. 
LIVE  OAK  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  438  Broome  St.,  New  York.  Mme  office:  Globe,  Gila  Co.,  Aris. 
Organized  under  laws  of  Arizona,  with  capitalization  $1,200,000,  shares  $1 
par.  F.  J.  Kaldenbeig,  president;  Forest  J.  Kaldenberg,  vice-president 
and  secretary;  W.  G.  Augustin,  treasurer.  Lands,  in  the  Globe  district  of 
Gila  Co.     No  returns  secured. 

UVERMORE  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Oiganized  May,  1902,  with  capitalization  $1,000,000,  to  take  over  the 
Cumberland,  Empire,  Flying  Duchman,  Eureka  and  Everett  mining  claims, 
in  the  vicinity  of  Lanunie,  Wyo.    No  returns  secured. 
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Has  an  dec  the  pUnt 

ONTAJaO. 
Has  gold  ctairu^i  iie«r 
Na 


LLANOS  BLANCOS  &  LOS  FATOS  MUfES.  CBEL^ 

At  Tanmy a,  Tongoya,  Ovalle,  Chile.     Opened  1893  and  250'  deep*    Bop-  ■ 
p>o8ed  to  be  idle.     No  returns  securted. 
**LLOyD"  COPPER  CO.,  LTD.  AUSTHALU. 

Offices:  195A,  Winchester  House;,  London,  E.  C,  Eng,  Biine  office: 
Burraga,  Bathurat,  New  Stjuth  Wales.  A,  C.  Arthur,  cliairnmn;  L.  MalleioQ, 
secretary.  Capital,  nominal,  £250,000;  delaentures,  £15,000  authorised^ 
Property,  318  acres  freehold  and  375  acres  leasehold,  in  Bathurst  dLstnft, 
N.  S.  W.  Mine  was  opened  1877.  Employs  about  500  men.  Produelion  in 
1901  was  1,059  tons  copper,  from  21,5J>8  tons  of  ore.  Ore  is  slightly  ar]gc»lif- 
crous  chalcopyrite  uith  quartxitc  ganj?ue,  occurring  in  acid  diorite.  Mim  U 
about  800'  deep.  District  is  arid.  Mine  has  a  dam  with  storage  capacity  of 
85,000,000  gallons,  sufficient  for  9  months  supply »  which  is  not  always  adr- 
quate.  A  new  plant ,  costing  £32,0<Ki,  was  built  in  190L  This  has  a  concrntm^ 
tor,  also  smelter  with  modem  reverl>enitor>'  furnaces, 
and  consumes  6()/HJ0  cords  of  wood  \  early  for  fuel, 
LOG  CABm  OOLB  ^  COPPER  C0*»  LTD. 

Office:  1103  D.  S.  Morgan  Bldg..  Buffalo,- N.  Y. 
Mine  Centre,  Rainy  River  district,  Ontario,  also  sundr)'  copper  claima. 
returns  secured. 
LOMAGUNDA  DEVELOPMEriT  CO.  RHODESIA. 

Officios:  pr(>l>ftbly  Jjondon.     Has  found  copper  on  thw  Alaska  and  Ifaid 
Times  cliiinis,  in  thi*  Lomagxmda  mining  district  of  Rhodi^a. 
LOMA  VERDE  COPPER  CO.  ARIZONA 

Office :  316  Bradbury  Bldg.,  Los  .Xngeles,  Cal.  Mine  office :  Tucson,  Piina 
Co.,  Ariz.  Employs  8  to  10  men.  Organize d  1901,  vuidcr  laws  of  Arizona, 
with  capitalization  11,000.000,  shan«  SI  par.  T,  C.  Paxton,  prcisident  and 
general  manager;  C,  M.  Wood,  ^in- -president;  E.  Frank  Campbell,  sttcretan^; 
H,  T.  Coffin,  treasurer;  L.  B.  Lewis,  superintendent ;  N.  E.  labcU,  mining  en- 
gineer.  Lands,  16  claims,  area  320  acres,  showing  fissure  veins  carrj-ing  os^ 
assaying  23%  cop]K'r  and  $5  gold  per  ton.  Has  3  shafts,  aggregate  deptli  550^, 
also  3  tunnels,  aggregate  length  -175'.  Will  continue  development  Work  in 
1903. 
LOMBARD  COPPER  CO. 

Organized  at  Baker  City,  Ore.,  July  19,  1002,  by  F.  L.  Evans,  H.C.  Pteai^ 
Bon  and  W.  G.  Main,  with  capitalization  $2,000,000.     No  mtums  secni^d. 
lOFE  PIKE  MIIHWG  CO. 

An  offspring  of  the  Arizona^  Eaat<>m  ife  Montana  Co.    Had  oflloea  al  20 
Broad  St.,  New  York*    Apparently  has  defective  title  and  is  a  very  dubimiB 
proportion. 
LONE  STAR  Mnm.  ARIZONA. 

At  Williaiiii^,  Coconino  Co.,  Amona.     Rounseville  k  Hardesty,  owneni; 
Is  developing  co}«pf^r  r  laims  by  an  open  cut,  with  smatt  force. 
LONE  STAR  COPPER  CO.  TEXAS. 

Company  by  this  name»  capitalizod  at  1375.000,  with  W.  A.  Dennis, 
president;  John  McNeish,  secretar}*  and  Henry  J.  Bi>ennon,  manager,  was 
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deT^lojMjig  carbonate  and  oxidp  ori's,  by  tunnel  ant!  sliaft,  i\t  Henrietta,  Clay 
Co.,Texaa,  in  1899,     No  rt'tums  aecurud  and  coiiipaiiy  probably  out  of  buai- 
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LOOKOUT  GROUP.  ALASKA. 

A I  Ni black  Anchoragt%  Prince  of  Wali:^  laland,  Alaska.    In  charj^e  of  H.  H. 
WaltpBeld  and  Edward  Fink,  of  Ketchikan,  Alaskji.     (1hima  are  6  in  number 
and  properties  arc*  said  to  have  a  largf-  bo<ly  of  mtdinra-grade  ore. 
COMPAIHA  MNERA  LORETO  Y  PROVTDEWCIA.  MEXICO. 

Aliae  office:  I'andamena,  (luhuahua.  Mexico.     Owned  by  Jps«h  Pfiyval, 
Jlaacon   Bros,   and  F.  R.  Bc»ne8.     IVoperty  carri«s  silvtr,  copper  and  lead* 
Opened  by  500'  shaft  and  90O'  tunm  I    Water  power  in  uj^d ;  mine  has  3-«tamp 
tiiill  and  smelter;  employs  alxiut  100  men. 
LORRAmE  COPPER  MIMWG  CO.  WASHIHGTON. 

Office:  Hoqiiiani,  W  a.slj.  Mine  offiee:  Keller,  Ferr>^  Co.,  \\  ii^li.  Owen 
Jones,  president ;  J.  W.  Hull,  vice-president;  L.  H.  Chambers,  seeretan' ;  Jos. 
Stearns,  li\*asun*r.  Lands,  C  claims,  in  the  Carbon  fliver  district  of  Pierce 
Co.,  and  10  claims  in  the  Keller  district,  Southern  Coh'illc  Reserve,  Ferr>'  Co., 
Waah.  Has  about  2,0(X>'  of  development  work,  and  assays  have  shown  large 
values  in  gold,  copper  and  silver. 
LOS  OSOS  MINE.  CALIFORKLA. 

At  San  Luis  Obispo,  San  Luis  Obispo  Co.|  CaL     Ow^ncd  by  J.  M.  Cleaves 
Estate,  San  Francisco,  Ca!.     Was  worked,  circa  1865,  by  shafts  and  tunnel, 
ore  occurring  in  a  porphyritic  vein  in  sandstone  and  i^liales.     Prupttrty  idle  at 
last  accounts. 
LOST  GULCH  COPPER  CO. 

Office :  218  So.  Broadway,  Lo«  Angeles,  Cal,     No  returns  secured  and 
ten  at  ion  of  property  unknown. 
COMPANIA  ESPLOTADORA  DE  LOTA  Y  CORONEL.  CHILE. 

Owns  and  operates  mines  in  diffeR'nt  puiis  of  Chlh*.  Principal  property 
U  the  Lota  mine,  in  the  department  of  Lautarn,  oprncd  in  1S56  and  inaking 
al>out  15,000,000  pounds  of  cop|X'r  annually,  shippw^d  to  Europe  t»s  bars  and 
ingots.  Also  operates  the  Maitenes  mine,  in  the  depart mettt  of  Santiago, 
opened  1884,  whicli  makes  about  1,000 /XMj  povmd.s  of  refined  copper  annu- 
ally. Company  also  owns  the  Deacuhridora  mine,  at  Carmalillo,  Chafiaral, 
Chile,  opened  1850,  and  about  660'  deep. 
BilNA  DO  L0U2AL.  PORTUGAL. 

Office:  4,  Praca  doe  Romulares,  LislKin,  Portugal.  Mine  office:  LouzaJ, 
Gmndola,  Portugal.  Employs  60  men  in  develop  merit  work  and  is  owned  by 
a  a^^ndicate,  with  Senhor  Dom  W.  d'Orey  as  general  manager  and  Joaquin 
Chaves  as  mining  captain.  Lands  include  two  claims,  an*a  about  1  square 
kilometer,  in  the  Grandola  dL-^trict,  having  two  lenses  of  ore  with  an  average 
width  of  60',  other  dimensions  unknown,  earning  principally  chalcopyrite, 
with  some  oxides  and  a  Uttle  native  copper,  giving  returns  of  0.5%  to  12% 
copper,  and  considerable  values  in  silver,  Haa  7  shafts,  20  to  30  me  ties  deep, 
with  about  400  metres  of  tunnels.      Estimated   amount   of  ore  in   sight, 


i 


3,000,000  tons.       Animal   pmcr  used.      Nearest 

Ownpi-w  will  I'ontiniH'  (l<'V<*l<>|iiiu-nt  work  in  1903, 

LOW  DIVIDE  COPPER  MIMNG  CO.  CALIFORKIA. 

John  Murray,  pn'Hidfiii,  rri\4rent  Ciiy,  Vol.     Company  owns  tl*e  .\Jta^  S 
Oecidentiil  and  t'opp^r  Hill  f»roup8,  in  lk\  Nurif  (  o>,  C'aJ.     Several  diffeivni  ^^ 
Vf  ina  have  bi*en  opened  to  fionie  extent^  these  aho^llig  oxide,  carbonate"  (usd 
higli-^rade  sulphidf  ort^s. 
LOWER  MAMMOTH  MIMING  CO.  UTAH. 

Dffife:  Salt  Laki-  rity,  L'tah.     Mine  office;  Mammoth,  Juab  Co.,  Utah. 
Simon  BamlxTger,  general  manager.     Has  steam  and  electric  power.     Em- 
'  ploy  a  upwards  of   1041   men.     For   1902  company's  receipts  were   183^280, 
against  expenses  of  l7t),69S»  latter  including  payment  of  a  St 5.278  over-      . 
draft ^  showing  an  actual  profit  of  S2I,S00  on  the  yearns  operations.     OresM 
treated  during  1WJ2  averaged  'S%  eopp.*r,  52  oz.  silver  and  85  <x«nU  gold  p^r  V 
ton, 

•LUCKY  VERDE  COPPER  CO.  ARIZONA. 

Office :  523  Douglas  Blk.,  Los  Angeles,  Cal.  Mine  office :  Jerome,  Yavapai 
I  Co.,  Ariz.  Employs  4  men.  OrganiJK^d  1901,  under  lawa  of  Ari«onat  with 
capitalifation  $1,000,000,  shanks  $1  par  Milo  Baker,  pn^sidenl.  A.  J.  Oaj*- 
tren,  vice-president;  W.  T.  S<nnes,  secn'tar>'  and  treasurer.  Lauds,  15  un- 
patented claimSt  area  about  3(H>  a«Tes,  showing  several  fissure  ^'t^ins  gi^Hng 
good  assay  values  in  copptT,  gold  and  silver,  from  oxidized  ores  near  surf  art* 
and  sulphide  ort-s  at  slight  depth.  Has  several  shallow  shafts.  Company  con- 
templat-es  deepening  .Hhaft  and  installing  hoists  in  1903. 
LUDWIG  COPPER  MIlflNG  CO.  NEVADA, 

Mine  office;  Yerington,  Lyon  Co.,  Nev,     A.  Pugh,  manager.     Is  opt^n- 
ing  a  copper  ore  bod)'  by  shafts;  steam  power;  t'ifKton  smelter;  cmplcA's  about 
25  men. 
LUKHE  CREEK  GOLD-COPPER  MINING  CO.  BRITISH  COLUMBDL 

Ofhce:  435  Temple  Court,  Miiint'iipolis,  Minn.  Mim'  offite;  Man  .sviUe^ 
Fort  St<*ele  divi.<^itin,  East  Kootrnai.  B.  C.  Capitalization,  $l,(.KX»,tKK»,  ^hajt'^s 
SI  par.  S.  D.  Poinf)elly,  president  and  general  manager;  Dr,  W.  H.  Fisher, 
vire-pre^sident;  E.  D>  Barcaloiv,  sec  rotary;  N,  J.  Mt>rt**nst?n.  In^aaui^r.  Lands, 
2  claims,  an>a  1  If)  acres.  Was  doing  development  work  at  last  accounts. 
LYELL  COMSTOCK  MINE.  TASMANIA. 

At  last  aceotints  company  was  proapeeting  with  25  men,  and  branch 
railroad  line  was  Ijtring  built  from  mine  to  Linda^  by  means  of  which  ore  will 
be  conveyed  to  the  North  Lyell  smelting  plant  at  Crotty,  Tasmania. 
LYELL  PEAKS  MINE.  '  TASMANU. 

In  the  .Mt,  L\ell  district  of  Montague  Co.^  Tasmania.     A  prcjspert  only. 

LYELL  PIONEER  CONSOLIDATED.  TASMANIA. 

I  In  the  Mt,  Lyell  district  of  Montague  Co*,  Tasmania.     Work  waa  mis- 

pended  June  H,  1902. 

LYELL  THARSIS  MINING  CO.  TASMANIA- 

Offices:  Finslnirv   Hous<^  London,  E.  C,  Eng.     P.  W.  Orr,  chairman; 
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aecfetary ;  W.  H.  Vale,  mint*  manager;  Hon.  N.  J,  Brown,  agent,  Hobart^  Tas- 
maniii.  Capital,  nominal,  £15<^non.  Small  clividpnd^  wen*  paid  1899  In 
1901.  Property  opened  1897;  largi'Ht  animal  prodtift ion,  about  1,(KX)  tons 
of  copper.  Ore  averaged  3,5%  to  5%  rf-tnnis  in  fiinfUi^r,  Original  depcj«it 
is  appmrntly  exhausted;  company  is  cDndiictinp  diamond  drill  explorations 
only,  mth  10  to  15  men. 

LYMHI  COPPER  MmmO  SYNDICATE,  LTD.  CYPRUS. 

Offices:  32,  \let«ria  St.,  I^ondctn,  S.  W,,  Eng.  Mine  office:  Limassol, 
Cyprus,  Employs  80  men.  Ori^anized  1897,  with  capitalization  £'^),(HMI, 
eharea  £1  par.  with  15,000  &han*s  issijf^d,  of  which  12,254  arc  fully  paid,  7at> 
paid  15  shiltings  and  2,000  paid  5  shillings.  L.  P.  Ford,  chairman;  Thoi*. 
Cf^aswell,  F.  I.  8.,  8ecretar\' ;  direct ors  art?  pn^ ceding  officers,  Sir  Henn,'  J. 
6inibur>\  Bart.,  L.  P.  Ford,  A,  H.  D.  Cochrane  aad  H.  C.  Lea,  Chaa.  Christian, 
general  manager  at  minea.  MineraJ  lands,  30  sfjuarp  miles,  in  the  Bella- 
tboufia  district  of  Colis,  Chrysokhow,  Cypnia.  Ore  occurs  aa  lenses  only,  one 
ha^nng  a  width  of  400'  and  length  of  1,400'.  Estimati^d  average  ore  values, 
9%  to  10%  copper  and  3  dwts,  silver  per  ton,  On^s  ari*  bomite  and  ehalcopy- 
rite.  Mine  m  developed  by  7  shafts,  150'  to  300'  deep,  and  one  tvjiioel  of 
2,100'.  On*  formation  apparently  continuous  for  three  milea.  Company 
i*ill  continue  development  work  in  1903.  Mine  lias  no  permanent  equip- 
ment as  yet,  and  no  production  was  secured  in  1902. 

LYWGENFJORD  KOBBERVAERK.  NORWAY- 

A  email  property  having  an  aerial  t  rani  to  Kaafjordf  Finmarken,  Norway. 
No  returns  secured, 
LYHH  CREEK  COPPER-GOLD  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  Flack  Bldg.,  Vancouver,  B,  C.  Mine  office:  Lynn  Creek,  Van- 
couN'er,  B.  C.  Company  intends  employing  30  nu  n  during  1903.  Orgiinizt'd 
1901,  under  laws  of  British  Cobnnbia,  with  capilalizHiion  $^JIM),000,  shares 
%5  pan  G.  L,  Allan,  president  and  tn»asurcr;  Ja«.  K.  Webster,  vice-president ; 
W,  H,  Pegram,  sec  re  tar)' ;  W.  Thos,  Newman,  general  manager;  G.  Richard- 
son, superint4?iident.  Lands,  6  claims,  art^a  2tH>  acres,  in  New  Westminister 
district  of  British  Columbia,  8  miles  from  Vancouver,  showing  6  veins,  of 
which  3  run  5'  to  40'  in  width,  with  estimated  avenige  length  of  1,000',  and 
known  depth  of  800',  assaying  8.9%  copper,  $1  gold  and  3  oz.  silver  per  ton. 
Also  has  a  4'  to  6'  vein  of  zinc  ore,  opened  by  2  tunnels  which  will  give  a 
back  of  800'  to  1,000'.  Propt^rty  is  said  to  have  a  large  amount  of  ore  in 
right.  Can  ship  ore  by  boat  to  smelters  at  Crofton,  Lady  smith  and  Van  Anda. 
Company  will  install  a  direct-coupled  Pel  ton  water  wheel  and  electric  gener- 
ator to  operate  a  lighting  plant  and  electric  drilla,  and  contemplates  very 
extensive  underground  development,  during  1903,  Will  not  ship  unt  il  ivservea 
blocked  out  warrant  extensi\^  contracts.  Will  probably  begin  production 
in  1904. 
MAADEH-KBNI  UIIIES.  TURKEY. 

At  Baibourt,  near  Trebizond,  Asia  Minor.  Was  being  worked,  in  a  very 
amaU  way,  by  a  Greek  8> ndieate^  at  last  accouDt9* 
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McCABE  EXTENSION  MINING  A  MILLING  CO.  ARIZOJUL 

Office :  Pnescott ,  Ari«.  Mine  office :  McC'abe,  Yavapai  Co,,  Ariz.  Heese 
M.  Ling,  president;  E.  R.  MrI>owdl,  sccretan  ;  J.  H,  Farneil,  superintendent 
Haa  several  claims  adjoining:  the  McCabc  mine.  Main  shaft  dOO'  deep.  Prop' 
erty  well  spoken  of  and  tlie  directors  are  men  of  gtK>d  standing.  Rumored 
late  in  19<i2  that  company  would  be  reorganized. 
McCOY  GROUP.  ARIZONA. 

Near  Globe,  Gila  Co.,  Ariaona.    C.  E.  Taylor,  owner.     Haa  a  cc>pper  otf 
body,  opened  to  a  limited  extent   by  shafia  and  tunnels. 
McKlNLEY  MINING  &  SMELTING  CO.  NEVADA 

Mine  office:  Ely»  White  Pine  Co.,  Nov.  Capitalization,  $1, (MX) ,000. 
M.  C.  Barber,  president;  F,  E.  Fitch,  vice-president;  Dix  W.  Smith,  seere- 
tary;  A.  J.  Hazeltine,  treasurer;  W.  N.  McOill,  superintendent.  -Propertt 
WBS  worked  as  a  gold  tnine  some  years  ago  and  is  said  to  ha%'c  a  shaft  of  300' 
depth,  and  about  1,000'  of  drifts.  Property  carries  gold  above  with  copper 
ores  in  lower  workinRB. 
McQUEEN  MINE.  MONTANA^ 

Eiight  claims  lying  a  short  distance  ejist  of  the  developed  copper  zone 
of  Butte,  Silver  Bow  Co.,  Mont.     Wiuj  undi!r  bond  and  lease  to  Franklin 
Farrell,  at  Uu^t  aecnunta, 
MAGENTA  GOLD  MINING  CO. 

Mine  office:  Granite,  Chaffee  C<i,,  Colo. 
Has  gold,  silver  and  copper  ores,  opened  by 
employs  about  25  uwn. 
MAGISTRAL  COPPER  MUTES.  MEXICO. 

Office  and  miiie^;  Mugistral,  Chihuahua,  Mex,     Enrique  C,  Creel,  secit- 
tar}' ;    John  Weir,  manager.     Lundf<,  35  pertenencias,  area  about  85  acres. 
Has  300'  shnft .    Has  steam  and  gafiolinc  power  and  a  ISO-ton  smelter.     Em* 
ploy   rtlmut   2tHI   men. 
MAGNETAWAN  MINING  CO.  ONTARIO. 

Office:  Coanellsville,  Pa.     R.  S.  Hews,  Becn'tar>'.     Mining  property  b 
at  Burks  Falls,  Parr\^  Soimd  diyfriel,  Ontario.     No  rptums  secured. 
MAGPIE  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Is  developing  clainj.s  on  the  »outh  fork  of  the  Encampment  river,  Dear 
Riverside,  Carbon  Co.^  Wyoming. 
MAINE  a.  MONTANA  COPPER  CO.  MONTAHA. 

Office.^:  probably   Fort  Fuirficld,  Me,     Mine  office;  Baaia,  Jefferson  Co., 
Mont.     No   returns  secured. 
COMPANIA  MINERA  DE  MAIPU.  CHILE. 

Operates  El  \Vilcari  mine,  of>ened  18S4,  in  the  department  of  Victoria, 
Chile.     Annual  production  is  equivalent  to  alwut  1,000,000  pounds  of  refined 
copper. 
JOAQUIN  MAIZ  A  CO.  MEXICO. 

Office  and  nunes :  Villa  Aldama,  Nueva  Ix'on,  M«*xi<!0.  C.  Rnblea,  mana- 
ger. Employ  about  2«I0  men.  Mines  opened  by  tunnels,  No  returns 
eecurcd< 
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COLORADO. 
C.  E.  Barrie,  superintendeJit. 
shaft.     Has  steam  power  and 
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Cement  copper  is  produced  on  a  Jinruted  scale 


MAJDAHPEC  MINES. 

At  Majdanpec,  Sen'ia. 
by   lixi%iation. 
MAJESTIC  COPPER  MUflNG  &  SMELTING  CO.  UTAB. 

Office:  612  Dooly  Blk.,  Sail  Liiki*  Hty,  Uluh.  Mim-  office:  Milford, 
Beaver  Co.,  Utah.  Employs  150  nmn.  DrganiJ&ed  IIKJU,  iiuijer  laws  of 
Colorado,  ml  h  capi  tali  z  a  t  io  q  $6,t  H  H  ^,1  KKl ,  s  h  ar* .a  $  1 0  pti  r ,  d  on  -  asst^ssablr ,  A .  B. 
Lewis,  president;  W.  H.  AioxaiKlir,  vRv-pn^sidi-iit ;  V.  J.  i  aughuy,  secre- 
tary; W.  B.  Mueklow,  tri'itsurer.  Diri*ct-ors  are  pn^cpdini^  offieivra  i^nd  Gub 
H.  Rinley.  W.  A.  Farish,  generaJ  nmnager;  Josiah  ttebonie,  superiiitendeDt; 
Win.  Cachmann,  smelter  supi»rintf^ndeDt» 

Lands,  120  claims^  21  pahnUtl,  99  tinpatented,  aivii  2,450  acres,  also 
80-acre  smdter  site  and  I, KM)  acres  misct'llaneoua  lands; ^  locate' d  in  5dt8triet« 
of  Beaver  Co.,  Utah,  and  showing  about  100  copper  ore  IkkJic^s  in  20  or  more 
different  groups  of  miners  and  proepecta.  In  addilion  to  copp<*r  the  ores  carry 
gold,  silver,  platinum,  lead,  cobalt,  bismuth,  vanadium,  uranhim^  etc.  Ores 
include  all  of  the  principal  oxides,  carbonates  juid  sulphides,  als<i  natiw 
copper  and  many  of  the  rarer  eopfx-r  minirals,  ranging  in  tenor  from  2%  to 
85%  copper.  Average  value  of  ore  is  estimated  by  company  at  12%,  copper, 
S3  gold  and  12  oz.  silver  per  ton,  with  lai-ge  pf-reentages  of  lead.  There  are 
IS  shafts  of  100'  to  400'  in  depth,  also  many  tunnels  and  innumerable  te«t- 
pitfl.  UndeJiground  developmr-nt,  about  SO.fiOO';  ore  in  sight  estimated 
at  1,000,000  tons,  with  about  500,000  tons  blocked  out  for  sloping.  Final 
payments  on  lands  were  made  Octol^jr  1902^  giving  the  company  absolute 
title-  The  lands  include  8  separate  groups  of  mines,  some  of  which  were 
formerly  worked  for  silver,  but  the  silver-copper  ores  at  and  near  surface  gave 
way  to  copper-sihxT  ores  at  depth,  idl  of  tlie  ores  tM'ing  more  or  less  auriferous- 
In  addition  to  the  high-grade  ore  l)odii\s,  there  an*  what  the  company  cidls 
low-grade  ores,  estimaU  d  liy  Pn^sidcnt  Lewis  to  average  about  S%  in  eopp*:r. 

The  O.  K.  is  the  principal  mine  of  the  company,  and  probably  has  i)ro' 
duced  more  extremely  high-grade  ore  tlian  any  other  copjx'r  mine  in  the  world 
haa  ever  secured  from  similar  development.  Shipments  of  258  tons  in  1901 
gave  smdter  returns  of  40%  copper,  $3.80  gold  and  7.5  oz.  silver  per  ton, 
and  tbc  mine  has  shipped  atiout  1 ,400  tons,  all  told,  which  on?  has  averaged 
40%  copper  and  $5  to  810  pc^r  ton  in  gold  and  silver  values.  Total  ship- 
ments of  1,I4S  tons  to  Jan.  1,  1902,  gave  net  returns  of  $95,000.  The  O,  K. 
group  consists  of  7  claims,  and  has  what  Ls  apparently  one  of  the  largest 
bodies  of  phenomenally  high-grade  copper  ore  ei-er  opened,  this  vein  Ij*  ing 
aa  wide  as  28'  and  carr>'ing  30%  to  60%  copper  The  3-eompartment  main 
abaft  is  400'  deep  and  is  in  ore  from  gmas-roots.  The  main  development  is 
on  the  300*  and  400'  levels,  where  the  vein  has  reached  an  extreme  width  of 
50'.  The  3(K1'  k  vd  shows  a  great  deal  of  cuprite,  and  there  is  much  native 
copi>er  on  the  400',  or  bottom,  leveb  This  mine  has  on  the  dumps  about 
20,000  tons  of  *' low-grade  "  ort%  gi^'ing  an  average  assay  of  66%  copper, 
$1.60  gold  and  4  oz,  silver  per  ton.  The  claims  also  carry  an  undeveloped 
ore  body,  traced  approximately  300',  with  a  width  of  about  250'  showing  a 
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network  of  vcttis  and  st  ringers  earn  ing  high-grade  ores.    The  O*  K.  has  caveii 
contain mg  inirii»us  »tal»flitic  fomiations. 

Thp  Old  Hirkorj-  grxtup  hn»  9  claimg,  8ho\^ing  an  outcrop  of  iroD  ore 
250'  uidt%  bt'low  which  it  m  thought  that  copper  will  be  found.  Devdop- 
ment3  ineludt*  about  5<l  pits  and  shafts,  of  10'  to  80'  in  depth,  all  of  wbici 
are  Iwttonied  in  ort*  aA'praging  4%  to  5%  coppiT,  with  gold  and  silver  values 
of  $2  to  $4  per  ton.  The  vein  is  250'  wide  in  places,  and  will  average  proba- 
bly 125'  to  160'.  Three  shafts,  opened  in  a  diatanec  of  about  450'  akmg 
the  strike,  ahow  a  vtnn  40'  to  200'  wide,  carrying  5%  to  50%  copper  ow. 
The  2'<-omparlment  main  shaft  is  now  sinking  and  a  tunnel  is  being  pualied 
to  intersect  the  shaft.  Both  tunnel  and  shaft  are  working  in  high-grade 
ore  bodies  of  unknown  siae. 

The  Harrington-Hickory  group  has  25  full  and  fractional  claims,  with 
about  12,000'  of  development  work.  There  an?  40  pits  and  ahafta,  all  bot- 
tomed in  ore»  the  two  deepest  shafts  being  about  400'  each,  with  a  new 
^-compartment  main  working  shaft  sinking.  This  propert}  shows  numt;rou9 
fissure  veins,  intersected  by  cross  veins,  both  approximately  vertical,  and 
furthermore  has  a  series  of  bedded  veins,  giving  three  separate  systems  of 
ore  bodies,  the  bedded  veins  having  a  dip  of  approximately  30*  to  35^.  Theae 
ores  average  only  2%  to  3%  copper,  but  carr\'  25%  to  50%  lead,  $1  gold 
and  50  oz.  silver  per  ton*  Ore  is  being  blocked  out  for  stoping  on  this  prop- 
erty. 

The  Vicksburg  group  has  4  claims,  showing  3  %^ertical  fissuif^^  2*  to  20^ 
wide,  with  mineralised  cross-veins  at  right  angles,  and  was  formerly  worked 
for  gold.  There  are  numerous  shafts  and  pits  of  10'  lo  90',  all  bottomed  in 
ore.  A  2-compartment  working  shaft  ^Ith  gasoline  hoist  was  started  Sep- 
tember, 1902,  and  ore  is  iKnng  blocked  out  for  stoping. 

The  Hoosier  Boy  group  has  10  claims,  whh  a  250'  vertical  shaft  on  a 
hssure  vein  in  limestone,  with  tw*o  short  levels  opened,  and  has  produced 
about  $150,000  in  values  from  auriferous  and  argentiferous  copper4ead  ore 
bodies. 

The  Larkspur  group  of  H  claims  shows  a  mineralhsed  »oiie  of  60'  to  75' 
wide,  Vjetv\een  granite  and  limesione  walls.  The  \alues  arc  appaivntly  car- 
ried in  bunches  of  high-grade  ore  occurring  Irregularly. 

The  Copperfield  group  has  17  undeveloped  claims  lying  between  the 
O.  K.  and  Old  Hickorj'  mines.  The  Apex  group  has  4  claims  adjoining  the 
Old  Hickorj^,  and  gives  good  surface  showings,  but  has  practically  no  de>"el- 
opment.     Ore  is  being  bloeked  out  in  the  Ben  Harrison  and  Montreal  claims. 

Steam,  gasoline  and  electric  powder  are  used.  The  company  owns  on 
undeveloped  water  power  on  the  Beaver  river,  about  35  miles  from  the 
mine,  and  contemplates  developing  2,000  h,  p.  and  transmitting  same  to 
the  mine  and  smelter,  at  a  cost  of  about  $100,000  for  the  installation. 

A  smelter  is  being  built  at  Lewis ville,  3  to  8  miles  from  tlie  various 
mines,  and  ore  will  be  delivered  by  rail.  The  wmelter  building  is  of  steel 
frame  on  stone  foundations,  and  of  sixe  to  accommodate  furnaces  of  1,200 
tons  daily  capacity,  which  the  company  hopes  to  have  in  operatiop  at  the 
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dose  of  1903.  Two  250-ton  copper  furnaces  and  one  100*ton  lead  furnace 
are  to  be  blown  in  early  in  1903.  The  furnaces  will  have  Nesmith  hot-blast 
sioveB,  heating  the  air  going  to  the  furnaces  to  800^  Fahrenheit  before  entering 
the  tuyeres.  A  townsi^  called  Leiivisville  has  been  platted  by  the  company, 
and  a  big  pumping  plant  is  to  be  installed,  to  supply  water  for  the  smelter 
and  townsite.  The  mines  and  smelter  are  served  by  the  Oregon  Short 
Line  Railwi^. 

The  Majestic  company  has  produced  upwards  of  1,000,000  pounds  of 
copper  from  the  O.  K.  ores  shipped  to  custom  smelters.  It  is  not  possible 
that  such  sensational  amounts  of  copper  will  be  secured  by  the  company 
when  its  own  smelter  goes  into  blast,  but  it  does  seem  possible  that  returns 
of  10%  to  15%  copper  can  be  secured  from  ores  supplied  in  sufficient  quan- 
tities to  feed  the  smelter  to  nearly  or  quite  its  capacity  of  500  tons  daily. 
It  is  probable  that  ore  can  be  mined  and  smelted  for  a  cost  of  $5  per  ton. 
The  president  estimates  that  the  mine  will  make  copper  for  less  than  nothing, 
but  in  actual  practice  this  is  not  likely  to  occur.  The  mine,  however,  should 
be  able  to  make  a  remarkably  low  record  in  the  cost  of  its  production  and 
the  president's  estimate  of  an  output  of  20,000,000  pounds  of  refined  copper 
for  1903  does  not  seem  unduly  large.  The  company's  officers  stand  well, 
its  finances  are  in  good  condition,  and  as  the  property  is  one  of  exceptional 
merit,  it  will  probably  take  ultimate  rank  among  the  big  copper  mines  of 
the  United  States. 

KALACmTE  COPPER-GOLD  CO.  CALIFORlflA. 

Office:  209  Homer  Laughlin  Bldg.,  Los  Angeles,  Call  Mine  office: 
Daggett,  San  Bernardino  Co.,  Cal.  Orgianzed  under  laws  of  South  Dakota, 
with  capitalization  $1,000,000,  shares  $1  par.  S.  A.  Barrett,  president; 
Dr.  A.  P.  Hays,  vice-president;  Jos.  B.  Cook,  secretary;  W.  E.  Steadman, 
superintendent.  Lands,  5  claims,  area  100  acres,  in  the  Ord  district  of  San 
Bernardino  (^.  Has  105'  shaft  and  a  34'  vein,  carrying  an  8'  pay  streak 
assaying  7.5%  copper  and  S3  gold  per  ton.     No  returns  secured. 

MALAGON  GROUP.  SPAIN. 

Ifine  office:  Puebla  de  Guzman,  Huelva,  Spun.  Owned  by  C.  &  J. 
Sundheim.  Wm.  Guthrie  Bowie,  manager.  Property  is  a  group  of  conces- 
sions from  the  government.  There  are  many  old  workings  and  exoeUent 
outcrops.    Owners  contemplate  giving  the  property  a  thorough  test. 

ICALOHEY-BLUE  LEAD  COPPER  MUfllfG  CO.  SOUTH  DAKOTA. 

Mine  office:  Sheridan,  Pennington  Co.,  South  Dakota.     Cf4>itali2ation, 
13,000,000.     R.    M.    Maloney,    general    manager.     Property    carries   gold, 
nickel  and  copper,  latter  in  small  percentages.    Company  plans  building  a 
smelter. 
MAMMOTH  MINE.  ARIZONA. 

At  Dragoon,  Cochise  C^.,  Ariz.  S.  S.  CampbeU,  superintendent.  Prop- 
erty is  opened  by  shafts.  Has  steam  and  gasoline  power  and  employs 
a  small  force. 
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MAMMOTH  BflNE.  CAUFORHlA- 

Netir  Kennett,  Shaata  Co.,  Cal,     John  Fillins,  supennt4>ndeuU    Lwub# 
12  claiiTts,  area  240  acres,  and  a  patented  siHnion  of  640  ajcrts,  in  X\m  Back' 
bone  dbtriet,  4  miles  north vvi^st  of  Kennett.     Haa  about  1,500^  of  tuimdif 
showing  a  large  ore  Ijody  of  medium  grade. 
MAMMOTH  COPPER  CO. 

Address :  care  of  Wm.  P\  Wemse  &  Co.  Bond  &  Stock  Co.,  421  Oli\t 
St,,  St.   Limis,   Mo.     LocHtitm  of  property,  if  any,  unknown,     PtomoleiB 
are  wid«4v  and  unfavorat4y  kno\^'n.     See  Excekior  Mining  Co, 
MAMMOTH  COPPER  MIWIIIG  CO.  WYOMUG, 

Mine  office:    Saratoga,  t'arbon  Co.,  Wyo.     A.  G.  Epperson,  auperin* 
tendent.     Wiis  working  a  small  foi-ee  on  development  at  last  accounts. 
MAMMOTH  MINING  CO.  UTAH. 

Jjiru*  ofli^e:  Miinimoth,  Juab  Co.,  Utah,     Samuel  Mclntyre,  Jr.,  auperin- 
lendent.     Is  a  gold-«ilver-lead-<'opj>er  property,  tb*   copper  being  aeeurvd 
as  a  by -product.     Has  steam  po\%er  and  a  60-t)tamp  mill;  employs  aevuml 
iiundred  men. 
BfAMMOTH  TUNNEL  &  MINING  CO.  COLORADO. 

Office:  403-331    Fourth  Ave.,   Pittfibui^,  Pa.     Mine  office:  Sil virion, 
Son  Juan  <-*o.,  Colo.     Advertises  that  prospectus  imd  particulars  will  be 
furoiahed  on  application,  but  has  not  supplied  same  for  this  book,  in  respoosie 
to  requKsts. 
MABiMOTH  HILL  GROUP.  ARIZONA. 

At  BalTord,  Graham  Co.,  Ariz,     E.  F,  Buss,  superintendent.     Copper 
and  silver  ores  are   being  opened  by  a  shaft. 
MAMMOTH  LODES  MINING  CO.  BRITISH  COLUMBIA. 

An  < Jri'gon  «i>r]joration^  operating  the  Colorado  group  of  claiins  in  the 
Cascade  Mountains,  Yale  <&  Carilxx-^  district,  British  Columbia  Veiaa  are 
said  to  run  from  40'  to  260'  in  widtli,  and  to  be  traceable  for  more  than  two 
miles.  Is  asserted  that  smelting  tests  show  15%  to  20%  copper  and  112 
gold  r>rr  t^m.  These  claims  probably  will  be  subject  to  re^iaion  later. 
MANASSAS  GAP  COPPER  MINES.  VIRGINIA. 

It  is  expt^eted  that  the  Carter  Copper  Co.  will  change  its  iiiuiii*  U»  thifl 
title^  in  Februarj-^  1903, 
MANHATTAN  GROUP.  ARIZONA. 

.\t  <  ase  Creek,  Arizona.     Win,  Linville,  agent.     Supposed  to  be  pros- 
pecting with  a  smalt  force. 
MANHATTAN  COPPER  MINING  CO,  ARIZONA* 

Was   consolidated    with    the    Troy,    under   name   of    Troy -Man  hat  tan 
Copper  Company,  in  1002. 
MANHATTAN  COPPER  St.  GOLD  MINING  CO.  NEVADA. 

Incorporated    in   Colora<lo,   July,    1902,    T^ith   capitalization    $500,000, 
to  operate  in  Lineoln  Co.,  Ne\'atla,  and  elscnvht^re.     No  returns  seeitred. 
MANSFELD^SCHE  KUPFERSCHIEFERBAUENDE  GERMANY, 

GEWERKSCHAFT, 

Mine   oflice:   Eisleben,    Pnjssian    Saxony,  Germany,     Otgatiixed    1853 
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I'lus  is  one  of  the  world's  half-dozen  largest  copper  mines,  and  produced 
^d^649  tons  of  copper  in  1901.  Mine  was  opened  A.  D.  1199,  and  has 
^*^rked  continuously  since  then,  barring  occasional  interruptions  from  war. 
I^he  ore  is  a  slightly  argentiferous  chalcopyrite,  associated  with  cobalt  and 
'Uickel  ores,  and  occurs  as  speise,  being  sprinkled  as  dust  and  fine  grains 
^tuDugh  the  kupferschiefer,  which  is  a  fine-grained  sandstone.  There  are 
^l«o  carbonate  and  sulphide  ores  in  an  arenaceous  shale  lying  just  below  the 
kupfeiBchiefn'.  The  main  cupriferous  bed  is  neariy  horizontal,  and  is  but 
'^"mo  to  three  feet  thick,  though  covering  nearly  200  square  miles,  and  miners 
'^rork  (HI  their  sides,  bellies  or  backs,  as  in  coal  mines.  Nearly  10,000  men 
«k«e  en^>loyed,  directly  and  indirectly,  by  this  great  corporation.  Sundry 
ooal  strata  are  found  above  the  cupriferous  beds,  and  coal  and  copper  ore 
mie  sometimes  mined  through  the  same  shafts.  The  smelter  has  Steinbeck's 
^ireular  multiple-hearth  automatic  pyritic  calciners,  which  use  no  carbonace- 
«His  fuel,  except  in  the  preliminary  charges,  the  oxidation  of  the  sulphur  in  the 
^^He  fumlahing  the  necessary  heat.  The'  copper  secured  averages  about 
S.5%,  and  the  blister  copper  turned  out  by  the  smelter  carries  nearly  0.5% 
oilver. 

JKARAVILU  COPPER  CO.  ARIZONA. 

Ifine  office:  Solomonville,  Graham  Co.,  Arizona.  Jas.  H.  Knowles, 
xnanagcr.  Is  developing  the  Lone  Star  group,  about  20  miles  southwest  of 
Clifton.  Bfine  is  opened  by  shafts  and  has  gasoline  hoists,  employing  about 
^  men. 

HARBLE  BAT  ICINES.  BRITISH  COLUMBIA. 

Ifine  office:  Van  Ada,  Texada  Island,  B.  C.  J.  J.  Palmer,  superintend- 
ent A  small  but  complete  machinery  equipment,  including  a  IdO-ton  con- 
centrator, was  installed  in  1901,  in  which  year  5,580  tons  of  ore  were  shipped, 
said  to  be  of  good  grade.  Is  opened  by  a  vertical  shaft  and  has  considerable 
underground  development.  Employed  about  70  men,  at  la^t  accounts. 
MARGUERITA  MIllE.  CALIFORNIA. 

An  old  property  in  the  vicinity  of  Almaden,  Cal.  Operated  circa  1865; 
rrapenlng  is  being  considered. 

KARICOPA  COPPER  MIIIBS  CO.  ARIZONA. 

Letter  addressed  to  company's  office  at  Wickenburg,  Maricopa  Co., 
Arisona,  was  forwarded  to  Morristown,  Ariz.,  and  thence  returned,  unclaimed, 
m  October,  1902. 

XARmMB  COPPER  h  REDUCTION  CO.  NEW  BRUNS^CK. 

Ifine  office:  Ckxne  Creek,  N.  B.  Was  worked  many  years  ago,  and 
b  being  reopened  by  tunnel,  20^  above  sea  level,  which  is  to  be  driven  1,500^ 
across  several  cupriferous  veins.  A  low-grade  ore  deposit  is  to  be  quarried, 
from  the  face  of  the  diff.  Company  is  erecting  boarding  houses,  stables 
ind  mine  buildings,  and  contemplates  the  erection  of  a  smelter. 
MARKEEH  COPPER  CO.  ARIZONA. 

Office:  06  Broadway,  New  York.  Mine  office:  Clifton,  Graham  Co., 
Ariz.  Oiganized  1898,  under  laws  of  West  Virginia,  with  capitalization 
$1,000,000,  shares  $10  par.    Thos.  A.  Lee,  president  and  treasurer;  Alfred 


374 


THE  COPPm  HANDBOOK. 


P.  St«\nBnaon,  %ice-pre8ident ;  Thoa.  E.  WannaH)  secretary;  Leopold  J 
general  manager.     Lands^  370  acres,  in  the  Greenlee  dktrict  of  Gr 
V<t.     Ore  measures  said  to  be  extensive,  having  low-gmde  copper  camia 
gold  and  »ilver  values.     No  retums  secured* 
MARQUETTE  &  ARIZONA  MIlflHG  CO.  ARIZOfl 

Office :  Marquette,  Ukh.     Mine  <>ffice :  Bisbee,  Cochise  Co.,  Am.     Oii 
ized  late  in  1902.     Joe.  J.  Wiriz,  acting  secretar>'.     Lands,  37  cUinis, 
340  acR^s,  m  the  Warren  diatrirt  of  Cochise  Co.     Company  contempU 
doing  considerable  development  ^^ork  during  1903. 
MARSHALL  St,  MCCLURE  GROUP.  ARIZONI 

Supposed  to  be  developing,  ^ith  small  force,  near  WHi&nis,  Co 
Co.,  Arizona. 
MARTHA  WASHmOTON  BOHE.  UTA 

A  silver  mine  at  Silver  City,  Utah,  ore  from  wliich  carriee  2%  to  35 
copper. 
MASHELL  COPPER  MnflMG  &  REDUCTIOIf  CO.  WASHINGTOl 

Office:  437  Banigan  Bldg.,  Providence,   R.   L     Ikline  office:  Etonvi 
Pierce  Co.,  Wash.     C.  J.  McCorraiek,  president;  J.  M,   Mansfield,  secrete 
and  treasurer.     Lands  are  about  3  miles  from  Tacoma,   Wa^h.     Openiii 
work  was  begun  in  1900,  showing  a  number  of  small  veins,  all  carrying  good 
assay  valueSj  especially  in  gold,     t  binpatiy  is  understood  lo  ha\*e  a  reduction 
plant  on  the  ground  for  install&tioo,  but  no  work  was  in  progress  at  la^t 
accounts. 
MASOir  &  BARRY,  LTD.  PORTUGAL. 

Offices:  87,  Cannon  St.,  London,  E,  C,  Eng.     Sir  BVancis  Tress 
Bart.,  chairman;  J.  F.  Mason,  deputy  chainaan;  E.  O.  Bany%  secret 
Registered,  June   2,   1892.     Capital,   nominal,   £210,000;  issued   £1S5,17J 
Present  capital  was  rt^duced  from  £1 ,5<K),000  by  returning  four  £1  paynienfli 
in  cash  to  shareholders.     Net  profits  in  1901  were  £119,225,  \sith  di\idei] 
disbursements  of  £115,73;J.     Company  is  a  large  operator  in  Portugal,  if] 
principal  property  being  the  San  Donfmgos  mine,  opened  in  1859.     Annual 
production  of  copper  is  about  8,0(M),000  pounds,  in  addition  to  which  large 
qimntities  of  pyritous  ore  are  bunied  for  sulphur, 
MASS  COISOLIDATED  MIItnfG  CO.  MICHIGAN^ 

Office;  16  Stat«  St.,  Boston,  Mass.    Mine  office:  Mass  City,  Unlonago 
Co.,  Mich.    Mil!  office:  Keweenaw  Bay,  Mich.     Mine  is  active,  working  aiiou| 
200  men  and  35  power  drills.     Production  for  1901  was  about  1,,00(>,00<J  lb 
and  1902  output  was  approximately  3,000,000  lbs.  refined  copper.     Orgs 
iied  1899,  under  Michigan  laws,  with  trapitalization  $2,6tHJ,0(K),  in  100,0 
shares,  par  $25,  and  117  paid  in.     Annual  nK>cting,  second  Thursday  of  Marcl 
Chas.  A*  Lamb,  president ;  L.  D.  Wldttt^more,  viec-prt^idrnt ;  F.  W.  Uunton 
secretary  and  treasurer;  directors  arc  preceding  officers,  A.  B.  Turner,  F.  H, 
Begole,  C.  H.  Bennett,  B.  T.  Cable,  David  W,  Farquhaj-,  and  J.  Waller  Davi 
Jas,  M.  Wilcox,  mine  superintendent;  Chajs,  H.  Krausi  ,  mill  and  surface  sup 
erintendent;  W.  A,  Brown^  clerk  and  purchasing  agmt .  E-  V.  Palmer,  miii 
engineer;  Thos.  Hall, mining  captain;  Samuel  V.  Kawlius,  maatc;r  mtch 
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On  Jan.  1,  1902,  the  company  had  a  balatKN?  of  196,880.72,  and  an  as- 
•cisnK'nt  of  12  per  sharp  was  levied,  payable  half  in  December,  1902,  and  half 
ill  April,  1903.  Proccseda  of  the  last  aaseeament  will  l>e  used  to  pay  off  a 
ijating debt  incurred  for  mine  equipment  and  mill,  and  to  provide  additional 
underground  deveJopment.  Total  income  for  1901,  including  interest  and 
Iwamienta,  was  $576,500.24,  and  expenditures  were  S577,6U3.90,  of  which  ■ 
1308,433.34  was  on  construction  account  and  $3,134.69  was  for  reiU  eijtate  ■ 
wid  townsite  improvements,  leaving  actual  operating  expenaes  of  $266,.035 .  87 , 

The  mineral  lands  comprise  a  ver>'  irregular  but  fairly  compact  tract  of  a 
trifle  more  than  2,400  acres,  all  on  the  Keweenawan  copper  Wit,  King  in  Sec- 
tions 33,  34  and  35,  To\mi  51  North,  Range  38  Wej*t,  and  in  Section  1,  Town 
50  North,  Range  39  Wpst.  Lands  art^  bounded  on  the  north  by  the  Union 
Copp<;r  Land  A  Mining  Company,  the  Adv+^nturL*  and  farm  lands;  on  the  ea^it 
by  the  Adventure,  Toltec  and  Evergreen;  on  the  south  by  the  Flint  Steel  and 
Knowltoa  mine  of  the  Adventure,  and  on  the  west  by  the  Flint  Steel,  Ad^'en- 
lure  and  St.  Marj'^s  Mineral  Land  Co.  The  Mass  t^onstili dated  inrludea  three 
oldminp*,  the  Ridge,  Mass  and  Ogima,  and  two  old  prosp*H'ts,  the  Merrimac 
md  Hazard,  the  joint  production  of  which,  under  previous  managements, 
^as  5f5<i5  tons,  1,023  lbs.  refined  copper.  Eiich  of  the  three  old  mines  had 
*nliquated  mills,  which  were  torn  down  bv  thn  pn^s^^nt  management.  The 
kidge  made  2,567  totun,  449  Ujs.  of  copper,  and  paid  dividends  of  $100,000,  the 
itune  having  been  opened  1H50  and  closi'd  1874,  The  old  Mass  mine  was 
**Pwied  1856  and  worked  inteniiittently  until  1886,  securing  a  total  output  of 
2,507  tons,  266  lbs.  of  copper.  The  ( >gima  was  opened  i860  and  closied  1868, 
making  only  491  tons,  3()8  lbs,  copper.  The  Merrimac  and  Hazard  were  enriy- 
d^y  explorations,  without  production.  These  five  propertiea  are  descrilxfd 
^  delml  ill  the  1902  edition  of  this  work. 

The  Mass  has  six  of  the  s*»ven  ru  priferous  amygdaloids  of  the  Evergreen 
^It,  these  averaging  10',  but  var>  ing  gn*atb'  in  width  from  pjoint  to  point, 
^^^ntire  mineral  fonnation  is  much  broken,  as  is  the  ease  on  the  Adventure 
Unda  adjoining.  There  is  a  sharp  bend  in  the  outcrop  of  the  E>Tr:green  Wit 
^^  the  Mass  lands,  the  strike  varying  from  X.  32"^  E.  at  the  northern  end  to 
•^'  3?=  E.  at  the  south.  The  dip  of  the  lodes  varies  from  38* at  the  Ridge  to47* 
^'^  ihc  old  Mass  mine.  The  six  lodes  of  the  Muss  Consolidated  are  as  follows, 
'fom  north  to  south: 

(I).  Knowlton.  Carriea  heavy  copper  and  stamp  rock,  but  has  not 
Wn  opened  extensively* 

(2).  Mass.  LieB  140'  south  of  the  Knowlton.  Carries  both  heavy  cop- 
per and  stamp  rock,  rath<?r  sparingly, 

(3).  North  Butler.  Lies  abtjut  75'  south  of  the  Mass  l>ed,  r>pened  in 
1901  by  a  crosscut;  seems  fairly  mineralized  and  exceptionally  wide  where 
opened. 

(4),  Butler.  About  200'  south  {>f  the  North  Butler,  Is  a  strong  lM*d, 
winning  12'  to  30*  wide;  is  very  bunchy,  carrj-ing  mainly  stamp  copper,  with 
lome  mass. 

(5).     Ogima.     About  100'  south  of  the  Butler.     Is  mainly  a  stamp  lode. 
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witb  some  barrel  work  and  occasioiud  maasr^s*     liuns  10'  to  25*^  m  width  i 

shows  little  good  ground  in  the  limited  amount  of  openings  secured. 

(6),  Evergmen,  or  Ridge.  Lies  about  250'  south  of  the  Ogima.  la  the 
befft  lode  of  the  property.  Runs  4'  U)  40'  wide,  and  is  usually  richest  wheiv 
of  good  width.  Is  verj^  bunchy,  but  shows  some  excellent  stopes^  th&t 
jield  heavy  copper  and  stmnp  rock  in  good  quantity. 

The  system  of  parallel  li>des  containing  workable  rock  is  peculiar  to  the 
Everigreen  belt,  among  mines  of  the  Lake  Superior  district,  and  only  the  Ad- 
venture and  Mass  mines  arc  now  working  on  thus  belt.  The  Moss  hojs  openings 
on  all  of  its  copper-beoring  beds,  and  rock  is  hoisted  through  the  nearest  shuft, 
communication  between  lodes  being  afforded  by  crosscuts  on  various  le^-els. 
The  Mass  has  the  outcrop  of  these  lodess  for  about  1 J^  miles,  or  a  total  of  7H 
miles  for  all  six  beds, 

"A*'  shaft  was  formerly  known  as  the  Ridge;  has  3  compartments^  with 
double  skip  way,  and  sends  its  rock  over  a  900'  trestle  to  the  rockhouse  at 
*"B>"  Is  down  to  the  Uth  level  on  the  Evergreen  lode  and  is  connecUni 
with  the  Butler  lode  by  crosscuts  on  the  6th,  7th  and  8th  levels.  The  Ever- 
green Inde  nms  narrower  here  than  in  '*  B  *'  shaft,  averaging  only  8^  to  ItK 
wide,  but  showing  much  rock  of  excellent  grade. 

"  B  *'  shaft  ia  old  No.  3  Ridge  cut  down  to  2-coropartment  sixe,  retimbened 
and  deepened  four  lifts,  to  the  11th  level  This  sliaft  lias  some  fine  slopes 
20'  to  25'  wide,  produeing  much  mass  and  barn^'l  eoppor,  TImj  lode  is  strong, 
uith  plainly  defined  walls,  and  has  a  dip  of  43**.  There  an^  connections  with  the 
Butler  lode  on  the  4th,  Glh  and  7th  levels.  The  shaft -rockhouse  is  of  wood, 
iron^eJieathed,  48x65'  and  80'  high,  fitted  n^ith  steam  hauuuers,  two  22x28" 
Bloke  crushers  and  a  12x24*  Nordberg  cn^ne,  with  room  for  additional  erush- 
efS  when  needed. 

"  A  '*  and  "  B  **  shafts  are  operated  from  a  central  engine  house  44x150', 
of  wood,  iron-sheathed.  The  AlUs-< 'halmers  hoist  is  a  24x4S'  duplex,  mth 
10'  drums  having  11'  faces,  grooved  for  1 J4'  cable,  and  good  for  a  half-mile 
di'pth.  The  hoist  operates  two  six-ton  skips,  in  counterbalance,  one  in  each 
shaft.  The  engine  house  also  covers  boilers,  compressors  and  electric  ma- 
elMuerv'.  There  are  two  250-h,  p.  Stirling  water-tul)e  boilers;  a  fine  two^togt^ 
cros8-<^om pound  Rand  air  compn^ssor  of  5i)-driU  capa^nty  and  a  75*kilowatt 
dj'iianio  thiit  funiLalies  electric  liglit^  for  tlie  viuious  mine  buildings. 

**<■"  sliaft,  startjed  by  the  tJginia  company  some  40  years  ago,  has  been 
cut  dawn  to  3-eompartiiu*nt  size  and  dtHpcned  to  4tM)'.  This  sliaft  is  about  a 
quart<*r  nule  soiitliweat  of  "  B,  "  and  by  virtue  of  its  iiM-alitm  on  the  Butler  lode 
can  quickly  R^ach  the  parallel  copf>«*r-b*'aring  bt*ds  on  either  side,  and  should 
lk*eome  a  large  producer  when  devcloptird,  as  the  trains  will  be  shorter  than  it 
*'A"  imd  **  B.  **  The  limited  amount  of  dtivelopment  secured  at  this  shaft 
shows  good  ground. 

**  D  "  shaft  is  in  embryo,  its  tentative  site  being  about  2,100'  80uihw««st  of 
of  "C\** 

Therf^  are  a  number  of  old  ^liafts  in  the  old  mines  and  prospects,  some  of 
which  eventually    may   be  straightened,  enlarged  and  deepened   into  ipod' 
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^^^^^^^^M&fts.     Tlu'  tiiuin  shaft  of  the  ol«i  Muss  mine  pro[X'r  b  450'  deep 

HBHBHlMjevek  openod  on  the  KiiDU-lton  lode.     This  was  pumpt-d  out 

I  Ale  in  IdDl,  and  the  showing  pronounced  satisfaeton.     The  Oirfma  lode  Haa 

l^^jeen  opened  by  crossciit*  from  "  A  "  and  "  B  "  shafta  at  several  points^  5ho\^ing 

onie  jfood  fhouph  bunchy  gnmnd. 

In  addition  t/>  the  omud  mine  buildinp*  th<*  M;j:ss  \\i\s  abcnii  5<)  dwellings, 
some  new,  but  mostly  old  buildings  thoroughly  n^mud^led.  The  rompaiiy 
also  has  a  toui^nite,  Mtiss  City,  which  is  the  termmtisof  the  Mineral  Ridge  K.  R. 
and  a  station  on  the  C.  M.  k  St.  P.  Hy.  This  tovx-n  htis  si  large  nninber  of 
business  houao^,  a  bank^  news|)aper,  hotels,  etc.,  and  i.s  mucdi  more*  than  an  or* 
dinar)*  mining  Im-ation.  The  growth  of  the  to\Mi  has  been  fiiarked,  and  the 
realty  holdings  of  the  Mass  company  therein  are  of  largtj  ajid  inensaaing  vaJuc> 
The  Mass  mill  is  at  Keweenaw  Ba>\  on  an  anii  of  Lake  Superior  and  at  the 
junction  of  the  Mineral  Range  and  Dultith,  South  Shon*  <i:  Atlantic  rail  ways  ^ 
16  miles  south  of  Houghton  and  34  miles  northc^aiit  of  the  mine.  There  ta 
ample  sandroom,  deep  water  and  immunity  from  the  heavy  seas  that  pre- 
clude the  making  of  harbors  at  the  new  milkites  on  the  shore  of  Lake  Supt^rior 
in  the  Redritlge  district.  The  mill  is  90x21(1',  uf  steel  on  stone  foundations, 
built  by  the  Wisconsin  Bridge  k  Iron  Co,  in  1900-1901,  and  has  two  stamps, 
mith  mortars  supplied  with  automatic  hydraulic  cleaning  devices,  and  two 
WUfley  tables  for  each  head.  Adjoining  Is  the  boiler  house,  36x60',  of  wood 
with  iron  sheathing  and  truss  roof,  ha\ing  two  225'h.  p.  Stirling  boilers. 
Ashes  and  cinders  are  washed  into  the  lake  by  water,  through  a  chute.  The 
pumphouse  is  40x70',  housing  a  1 6,000 ,000-galJon  vertical  Nordberg  pump. 
Underneath  is  the  well,  12x30',  with  its  bottom  6'  6*  fjclow  mean  water  lev^'l, 
^onnacted  with  a  tunnel  nmning  300'  under  the  bed  of  the  bay  to  t he  intake. 

A  wharf,  1,00(J'  long,  which  also  serve?!  as  a  breakwater,  has  18'  of  clear 
water  at  its  end*  This  has  three  towers,  with  derricks  to  urdoad  coal  vesaels 
M  the  rate  of  900  tons  daily.  Coal  is  taken  in  3-tou  curs  from  the  wharf  to  the 
mill  and  railroad  track,  over  a  l,5fH}'  tn-stle,  by  a  hoist  with  14x20*  cylinders, 

L There  is  storage  capacity  for  20.000  tons  of  coal.  Therf  is  also  a  warehouse 
[)x40',  with  office  in  front,  blacksmith  and  machine  shops,  etc.  The  com- 
pany has  about  a  dojsen  dwellingH  near  the  milb  and  ato\\nsite  has  been 
plattedp  on  which  several  business  builtlings  ai^d  a  uumLjer  of  private  dwellings 
liave  been  erected,  the  to^\^^  ha\ing  had  a  thriving  gro\\th. 

The  first  stamp  at  the  mill  was  started  August,  1901,  and  the  second  in 
March,  1902.  The  Mass  rock  is  wery  refractory  in  milling,  giving  a  daily  ca- 
pacity of  only  about  400  tons  per  head.  It  was  soon  found  impraetieable  to 
supply  selectjed  rock  for  two  hearls  from  the  mine  openings,  and  the  heads 
wens  run  days  only  until  the  fall  of  1902,  Kiuce  when  they  have  been  running 
about  three-riuarterR  time,  trt-ating  .^0  to  f>(KI  tons  daily.  During  the  sum- 
mer and  fall  of  1902  the  mine  has  bn-n  making  !5(i  to  \^i  tons  of  min*  raJ  per 
month,  from  12,000  to  13,0(10  tons  of  rock,  A  httle  les.s  than  half  of  the  prod- 
uct comes  as  mass  and  barrel  copper  that  does  not  see  tlif  mill  at  all.  The  re- 
turns  from  the  mill  are  verv  small,     It  is  pmbable  that  the  n»ck  stamped  at 
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rale  as  the  Atlanik'  or  Isle  Royale.     This  wotild  hv  moBt  discoura^ne  Jind 
would  surely  spell  disuist^T  were  it  not  for  the  Iwavy  copper^  which  is  nt^^irly 
half  of  the  total  product  secured.     The  Atlantiu  hns  iduifiet  i\\>  In^an'  ropper 
and  the  Isle  Hoyfde  get-s  only  about  15%  of  iU  product  in  nia^  and  Kami 
work.     With  the  Mil**  from  one-third  to  one-h^df  I  he  luonthly  priKlurtinji 
come«  from  the  rockhouses.     The  product  of  the  Mass  was  about  155  Ko\^4 
mineral  iji  September,  and  175  ton^  in  Oetolier,  1902,  sectired  from  25,fK)0  tons  j 
of  rock.     Owing  to  the  large  proportion  of  heav>*  copper  the  mineral  raufi  ou- 
uauaUy  high  in  copper,  80%  prcibably  beiug  a  fair  P4stimat4?.     llie  %uf«s  \m  | 
the^  two  months  give  1.32%  mineral,  or,  figuring  mineral  as  S0%  fine,  1,056%  j 
Ingot  copper,  equal  to  a  little  more  than  21  pounds  per  toti.     This  is  not  as  1 
Im^  B8  was  hoped,  but  is  sufficient  to  let  the  mine  earn  a  profit,  when  workt-d I 
upon  a  lai^  scale,  with  the  many  economies  that  can  be  eHected  by  more  ei-a 
tensive  operations. 

The  Evergrt^en  lode  has  always  been  noted  for  its  richness  in  silve-r.  The 
metal  occurs  native,  with  the  copper,  and  more  or  less  is  picked  out  by 
at  the  mine  and  mill.  The  larger  pieces  rarely  see  the  companv's  officia 
remaining  with  the  miners  that  find  them.  The  great  bulk  of  the  olvf 
is  in  fine  grains  that  pass  unobserved  into  the  mineral,  at  Uic  mil] 
Two  sample  cargoes  of  mineral  sent  to  Chicago  for  electroJytic  rcf 
in  the  winter  of  lWl-1902  gave  returns  of  96  oz.  and  157  oz.  silver  per  ton  i 
refined  copp<^r,  resf>ectively.  The  lowest  ntums  equalled  about  $40  per  tc 
ailvi^r  valup8.  Electrolytic  rt-fijiing  would  cost  probably  ?i  cent  per  pou 
and  the  copper  would  si-U  at  n-dueed  price,  as  electrolytic  and  not  lake,  ma 
ing  a  net  chaise  of  not  quite  1  cent  per  pound,  with  $20  per  ton,  or  one  eel 
per  pound,  net  pain  from  sil^nen  The  matter  of  saving  silver  values  has  1 
gii'cn  consideration  by  the  Mass  management,  but  notliing  has  been  d«H'id<? 
upon,  Possibl)'  a  David  sc^lecteur  would  save  75%  of  the  silver  values,  ^sitll 
out  lowering  the  product  of  refiiied  eopjicr  to  electrolytic  gradc^  There  are  i 
culpable  smelting  men  in  the  lake  dint  net  as  elsewhere,  and  there  seems  no  pa 
tieular  reason  why  at  least  half  and  ver\'  possibly  three*fourths  of  the  sUvt 
values  should  not  l>c  saved  in  the  smelters,  yet  permit  the  ingots  to  go  out  i 
best  refined  lake,  in  cases  wherii  the  silv'er  is  carried  in  such  quantities  as  lo 
justifv  the  extra  labor  and  cost  that  its  conservation  would  entail, 
MASSEY  STATION   BflNING  CO.  ORTAJUO. 

Office:  7  Wall  8t,,  New  York.  Mine  office:  Maasey  Station,  .Mgoma 
Ont.  Employs  40  men.  Organized  1900,  under  laws  of  Ontario,  with  cap 
tfllization  II,miO;000,  shares  $100  par,  non-assessable.  J.  J.  Thompson,  pr 
ident;  Robt.  McKay,  secretary  ;  Jos.  Errington,  general  manager;  R.  l*,4ia 
clay,  clerk  and  purchasing  agent ;  Ja*.  Summers,  mining  captain.  Lands*  ( 
acres,  also  160  acn-a  miscellaneous  lands,  m  Salter  Tw^?.,  Algouia  district,  < 
tario,  showtng  5  lenst*8,  of  which  2  an?  being  devoloix'd,  these  having  an  a\*e 
age  width  of  10',  and  opened  lo  length  of  358'  and  depth  of  370\  ca.rr>nng  5? 
capp<;r,  with  \mvi^&  of  gold  and  silver.  Main  shaft,  370',  with  4  levels, 
apart,  and  aboul  200'  of  drifting  on  vnch.  level.  Estimated  ore  blocked  o\l 
far  Btoping,  50,000  tons.     Jitcam  plant;  O-diill  IngersoU-^^crgeant  mr com- 
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pfcssor;  C'^S^  ftnd  10x12*  Lidp^rwfKnl  bnint*.  Ore  w  shippod  5*1  niilrs  to 
the  smj-itt^r  at  tVtpperCMiff,  when:  it  jh  imti  it*!  n  flux,  in  n'dut'ing  the  nit'k*4- 
fO|)peporei*  of  ?Tm*  ('aiimlmn  (VippiT  C'<».  Siirkiiig  mui  dnftitig  will  be  rontin- 
ued  diiiing  1U(J3,  and  foiiipnrix'  eont<*tnphiti's  building  a  smeltt^r  at  or  neur  the 
mine. 

MAY  DAY  mmifG  CO,  UTAH. 

Mill*'  offifv:  Eun^ka^  Juab  Co.,  Utah.  J.  A.  Hunt,  superintendent*  Is  a 
pfild  and  silver  mine,  niakin^i;  some  roppor  as  u  by-prcxliiet.  Has  a  ateam 
pfant  and  concentrator,  mid  en»pk>yH  5()  tc»  75  men. 

MAYFLOWER  MUnWG  CO,  MICHIGAH. 

Office:  W  Stiit<?  St.,  Ikwston,  Mass.  Mine  office:  Calumet,  Hou^hron  Co,, 
ififh.  Organized  1890,  nnder  laws  of  Miiliifsan,  with  capitalization 
S2,aG0/)0O,  in  100,000  ah&n'S,  par  $25,  and  $S  p«id  in.  Annual  nieeting, 
tfiird  Wi'dnesday  in  Mareh.  (Ud  Colony  Trust  Co.,  n'^Lntrar,  H.  F.  I* ay. 
p^sident;  W-  B.  Mosman,  secretary'  und  trtvasurer;  Jas*  Chynnweth,  aut^)erin- 
f^-ndi'Dt;  H.  F,  Fay,  W.  B.  Mosntan^  John  V.  Wat^^^oUi  Stephi-n  li.  Ikm, 
Muming  Emery  and  J  ma.  Chynoweth,  direct  on*. 

Official  sworn  returns  to  the  stiite  of  Michigan,  ti»  of  date  Jan.  I,  1902^  dis- 
close  the  following  %un^\4: 

I  Amount  ^irnli  paid  in  on  capital  stock ISOO^CKXI ,0t> 

I  Amount  paid  in  by  con\'eyimce  of  property  to  company  ....    fiOO^OOO^OO 

^H         Entire  amount  invest<Hl  in  real  estate 640,000 .00 

^H        Amount  of  p<*r8onid  estate .  .  . .    , . . .    125,2M, 68 

^^  Mineral  lands,  840  acn  h,  in  S^^ctiom  7  and  8,  T.  m  N.,  Tl.  32  W.,  Hough- 
ton Co,,  Mich.  The  Kparnarge  mine  lies  to  the  north,  Old  ( "oiony  to  the  south 
and  the  South  Kcai>*argp  and  Wolverine  mines  to  the  we«i.  Company  ako 
OTITIS  a  milUite  on  Torch  Lake,  Then*  is  a  elowe  cotmcction,  in  management 
and  location,  IwtwiN'n  the  Mayflower  and  t>ld  i  \ihm\.  Exploratorj'  work  on 
the  Mayflower  was  l^cgun  181I9,  starting  v\itli  tn^nching,  tiy  which  four  nnnend 
beds  wem  cut,  followed  by  shaft  sinking.  A  IGO'  bhaft  on  what  h  supposed 
to  be  the  Isle  Roy  ale  amygdaloid  *whows  a  bunchy  loilc,  lt>'  to  12'  wide,  carrj*- 
in^  more  or  less  copper  in  a  2'  streak  next  the  hanging  wall.  8t»veral  hundred 
feet  of  drifting  w  as  don**  on  thb  lode.  The  **  eand.Htone  *'  shaft  w  as  sunk  near 
the  eastern  sandstone,  in  a  !=Mift  and  badly  broken  amvgdaUiid,  ;md  wasabiui- 
doncd  at  the  di^pth  of  62  feet.  All  of  tlie  Keweenawan  strata  near  the  eastern 
sandstone  an*  badly  disturbed,  conditions  becoming  more  settled  to  the  west- 
ward. 

The  **  Faull "  shaft,  near  the  Old  Colony  line,  is  380'  deep,  with  consid- 
erable drifting  on  the  first  and  si^cond  levels,  and  has  a  crosscut  that  opens 
KMirallel  cupriferous  amygdtdoid  beds.  This  shaft  shows  occasional  patches 
if  copper,  but  nothing  of  much  promise.  Pnsent  developments  are  confined 
o  a  Icxie  found  accidentally  in  1901 ,  w  hen  a  miner  in  digging  out  an  old  stump 
or  kindling  wood  saw  native  copper  Ijelow^  the  roots.  This  lode  is  about  15' 
wide  and  has  a  shaft  about  550'  deep,  wliich  starts  from,  surface  on  one  amyg- 
daloid and  at  a  depth  of  425'  runs  into  a  parallel  amygdaloid  lying  90'  east- 
ward of  the  original  bed,  caused  1>y  tlie  lodes  pitching  at  a  ver>'  sharp  angle 
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from  .^urffirr,  U\rl  flatti*nin^  ut  lillle  do|>th.     A  drift  to  northward  w  Ainninf 
op  the  lot)'  levt'j.      I'hr  IihU*  m  strong,  but  carries  but  lit  tie  cupjjer,  Uk>u4)i 
showing  fairly  good  ground  in  p*it<!hi-#.     The  hoiat  m  good  for  tiOO'deptli 
Surface  nnprovoTni'Uls  inrludt*  boiler  and  compressor  house,  etc. 
MA2APIL  COPPER  CO.,  LTD.  MEXICO, 

Officer:  47,  Pet«r  St.,  I^iancheat^^r,  Eng,     Capitalixed  at  £2(X>,(XK», ahan-s 
£10  par,     Suppased  to  own  copper  miups  or  copper  mtuing  lands  in  the  st«k 
of  JjiwxiXiHiis,  Mexico,  but  no  returns  secured. 
MEADOW  MINING  CO.  MlCHIGAfl. 

Offiot! : 50  State  St,,  Boston,  Mass.  Mine  office : Copper  Falls,  Ki?ww»nawtV, 
Mich*  Oi^aniz^i'd  1898,  imder  Michigan  laws,  with  capitalizaiitm  $1^500,000, 
»hare«  $25  jvar,  W,  F,  Fitzgerald,  pn^sident;  John  BrLH»k«,  Si*crfnar}'  and 
treasuff^r;  Wesley  (lark,  agent.  Land»,  304  acrea,  adjoining  th»*  Hunibolilt 
and  PhtT-nix  n lines.  Ha8  been  slightly  proepetted,  but  w^aa  never  a  produwi. 
MECHAK  HERMANOS,  MEXICO. 

Mine  utlirr :  \'iei*<*a,  Coahutla,  Mex.     Operate  the  Santa  Maria  coppr 
mine.  opiTud  l>y  8liitft*  and  tiinnrls,  arul  employ  about  100  men. 
MEGUWTICOOK  GOLD  &  COPPER  MINING  CO*  WYOMING* 

Offieir:  appain'ntly  at  Lake  I'lty,  I'olo.     Owners,  principally  in  ^taiai^, 
Vermont  and  New  Hampshirt^.     J.  G.  Dawson,  local  director.  Lake  Cit>%  (*oI<n 
Affairs  are  apparently  confide  rably  tangled.     Properly  ia  auppoaed  to  be  inof 
near  the  Encanipoirnt  distrietof  Wyouung, 
MELEZER  MINING  CO.  MEXICO. 

Mine  offie*' :  IVsqneria,  Sonora,  Mexico,  J,  J,  Hardwick,  sup^^nn- 
tendent.  Ores  carrv'  coppc^r  anil  goiiL  Mine  m  opened  by  sliafts  and  tunueb 
and  equipped  with  steam,  water  power  and  electricity.  Is  said  to  luive  a  2(10- 
ton  smelter,  and  to  be  employing  250  lueii^  but  no  returns  have  been st^euitMl. 
MELKEDALEN  COPPER  MINES.  HORWAY. 

OffitHss:  22,  Leiulenhall  St.,  London,  E.  C,  Eng.     G.  B.  Mee^  cluiinnan; 
W,  A.  Steams,  sccretar).     Capit  aJ ,  nominal,  £  1 20,(HIO.     Mints  are  at  EvenaiflS, 
Ofofen  Fjord,  Norway,  in  the  R6ro8  diistriet,  and  euppoaed  to  be  idle,  but  no 
relurn?^  seeim'd. 
MEMPHREMAGOG  MINING  CO.  QUEBEC 

Addri\s»:  can*  of  (i.  K.  Smith,  Sherbrooke,  Que.     Company  owna  the 
Smith  mine,  near  Lake  Memphrenuigojn;,  at  Bolton  Centre,  Brome  Co.,  Que- 
bre.     No  r<'tumjs  H<*c\m^d:  property  pRibably  idle. 
MENDOCINO  COPPER  KING  MINING  CO.  CAUFORNIA 

Mine  ofRte :    Yorkville,  Meiidocbio  Co.,  Cal.      Supposed  to  be  opening 
a  copper  pros|>ect  by  tunnel,  with  small  force. 
MENDOTA    MINE.  MICHIGAN* 

An  extenisi\'e  tract  of  mineral  land  in  the  northeaatem  part  of  Kewe«»naw 
Qo.,  Michigan,  on  which  considerable  work  has  l)een  done  from  time  to  time, 
but  idle  for  many  years.     Fully  describ+^d  in  1902  edition. 
MENDOTA   MINE.  NEVADA 

Mine  office:  Bullion,  Elko  Co.,  Nevada.  J.  T,  Donnellen,  guperint'end* 
cnt.     Ores  show  silver,  lead  and  copper  viduea.     No  returns  8ecun?d. 
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HEmjd  PARK  COPPER  MmiKG  CO.,  LTD.  NEW  JERSEY. 

Incorporated  with  capitalization  $5,000,  November,  1902,  by  Christian 
C.  Keller,  et  al.,  of  Camden,  N.  J.     No  returns  secured. 
LA  SOCIEDAD  AlfOMINA  COBRES  DE  MENORCA.  SPAIN. 

Offices:  Gran  Via  32,  Bilbao,  Spain.  Is  employing  80  men.  Organized 
OctobeT,  1901,  under  laws  of  Spain,  with  capitalization  2,000,000  pesetas,  in 
8,000  shares  of  250  pesetas,  35%  paid  in.  Cirilo  de  Gana,  president ;  Fernando 
Olascoaga,  vice-president;  Manuel  de  Ozamir,  secretar>';  Est^ban  Puego, 
superintendent;  Baron  de  Prisbuer,  purchasing  agent.  Mining  lands,  411 
hectares,  near  Mercadal,  district  of  Mahon,  Island  of  Minorca,  Balearic  Islands. 
Property  is  in  the  central  part  of  the  fsland,  at  the  foot  of  Mount  Toro,  and  de- 
velopment work  is  now  in  active  progress. 
MERAKER  MINES.  NORWAY. 

In  the  Rdros  district,  south  of  Trondhjem,  Norway.     Include  the  Stav- 
anger  and  Vigsnes  mines,  which  were  2,389'  deep  and  made  960  long  tons 
refined  copper  in  1895. 
MBRRISSKI  WORSS.  RUSSIA. 

Address :  care  of  R.  A.  Richner,  Batum,  Russia.     Mines  are  in  the  gov- 
ernment of  Kutab,  in  the  Caucasus.     Production  was  4,544  poods  in  1899. 
METHOW  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Addmss:  Lock  box  1883,  Spokane,  Wash.  D.  R.  Ostrander,  president. 
Has  a  group  of  claims  on  McKinney  Mountain,  Okanogan  Co.,  Wash.  Princi- 
pal development  work  has  been  done  on  an  8'  vein  carr}  ing  a  2'  to  4'  pay  streak. 
Ore,  mainly  chalcopyrite,  assays  4%  to  25%  copper  and  2  to  20  oz.  silver 
per  ton.  Development  is  in  progress. 
METROPOLITAN  MINING  CO.  WASHINGTON. 

Mine  office:  Berlin,  King  Co.,  Wash.     H.  J.  Mcintosh,  superintendent. 
Ores,  carr>'ing  gold,  silver  and  coppi^r,  are  being  developed  by  a  tunnel;  has 
water  power  and  employs  15  to  20  men. 
MEXICAN  COPPER  CO.  ARIZONA. 

Mine  office :  Martinez,  Yavapai  Co.,  Ariz.     E.  S.  Yankee,  superintendent. 
Ore  body  carries  copper,  silver  and  gold,  and  is  opened  by  shaft;  employs  12 
to  15  men. 
MEXICAN  COPPER  CO.  MEXICO. 

Mine  office:  Salinas,  San  Luis  Potosi,  Mexico.  R.  B.  Watson,  manager. 
Produces  silver,  lead  and  copper;  mine  is  opened  by  shafts,  equipped  with 
steam  and  gasoline  power,  and  has  a  smelter.  Employs  several  hundred  men. 
MEXICAN  COPPER  SYNDICATE,  LTD. 

Offices:  8,  Eastcheap,  London,  E.  C,  Eng.  G.  Mountier,  secretaiy. 
Cannot  be  learned  that  company  is  possessed  of  mines  in  Mexico  or  elsewhere. 
COMPANIA  METALURGICA  MEXICANA.  MEXICO. 

Is  said  to  be  operating  a  coppiT  mine  near  Sierra  Mojada,  (/oahuila,  Mex- 
ico, but  no  returns  secun»d. 
MEXICAN-ARIZONA  MINING  CO.  ARIZONA. 

Ifine  office:  Clifton,  Graham  Co.,  Arizona.     L.  A.  Dunhaz^,  superintend- 
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t»nt.     Said  to  be  developinj<  a  copper  ore  body  by  tunnel^  i^ith  steam  power, 
and  to  bt»  working  a  fair  force.     No  returns  secured. 

MEXICO  MINE.  KEXICO* 

At  8abinal,  Tbihuahua,  Mexico,  Uriatta  Bros,,  owners,  On^  carry  bii- 
ver,  <*opper  luid  leud*  Mine  has  steam  power  and  was  working  a  ^mall  force  U 
la»i  accounts, 

MEXICOLA  GOLD-COPPER  MINING  CO.  COLORADO, 

Offit'i- :  Crippli'  (  U'^'k,  Tolo.  M.  J.  Maynard,  president;  T.  J.  Hince,  set- 
rptar>\  Heorgjmi»«MJ  uiiUfT  S<iu1h  Dakota  laws^  with  capitalization  1200 »00C. 
Company  ha8  thn»e  gold  clairus,  north  of  Rhyoiite  Mountain,  and  9  copper 
claims,  area  7$  acres,  in  the  Little  Biidger  district,  near  Howard,  Colo.  Jio 
rf»tvim-H  SfTUH'd. 

lOCHIGAN  COPPER  MINING  CO.  MICHIGAN. 

Office:  ll-Ki  William  St.,  New  York,  Mine  office:  RockJand, Onton- 
ogon  Co.,  Mieh.  OrRiuiized  Jan,  5*  1899,uridor  laws  of  Michigan,  with  capitali- 
zation f2,5()0,tNM>,  in  lUO^lXM}  shares,  par  125,  vvith  f  13  paid  in.  Last  n*- 
seaament,  $2  jM^r  s^harc,  wiis  levied  May,  1902.  Annual  meeting,  first  Tuesdiy 
in  May.  John  *St,anton,  president;  Joseph  E.  Gay,  \ice-preaidQnt ;  J,  Whp»'k'r 
Hardley,  sccretar\  ;  John  R.  8tant^>n,  treasurer;  John  Stanton,  Jos.  E.  Gfl)> 
J.  W,  Hardley,  John  R.  Stanton  and  ,\lfred  M.  Ix>w.  directors;  Samuel  Brsd^r 
superintt^ndent ;  J*  C,  Thomas,  mining  captain,  Anieric-an  Ivoan  &  Trust  Co., 
B^^ston,  transfer  agent;  Old  (Vilony  Tmst  Co.,  Boston,  n-gistrHr. 

Offidal. sworn  returns  to  the  state  of  Michigan,  as  of  dale  Jan,  1,  1902* 
disclose  the  following  figures: 

Amount  rash  paid  in  on  capital  stock.  , .,,,,, il^OOO^OClO  JJO 

Amount  paid  in  by  conveyance  of  property  to  company ....       670,35*'  iW 

Enfire  amount  inwstcd  in  real  estate 727,119.19 

Amount  of  personal  estate , 31,182  07 

Amount  of  unsecured  or  floating  debt . . . , 17,209  9^ 

Expenditures  for  1901  werie  $113,325.10.  Total  expenditures  to  cloac 
of  1901  aggregated  $1,144,275.19,  including  $727,119.19  paid  for  mining 
lands  and  sundry-  real  estate,  and  $417,156.00  expended  for  equipment,  min* 
ing  coBts  an*l  all  miscellaneous  charges. 

The  Michigan  company  owns  upwards  of  5,000  licnss  of  mineral  or  surface 
rights,  or  both.  The  lands  are  in  ScH-tions  1,  2,  li,  9,  10,  11,  13,  14,  If,  15.  17, 
21,  22,  23,  24,  26,  26  and  27,  Town  5«J  North,  Range  m  West.  The  main  tract 
is  3  niilea  east  and  west,  by  43^^  miles  north  and  south,  in  addition  to  which 
there  are  four  scattenng  tracts  to  the  westward,  one  of  40,  two  of  SO  and  am 
of  160  acres,  carrying  the  outcrop  of  the  Calico  amygdaloid.  The  Michigiiii 
tract  includes  the  old  Minncsnta,  Rr>rkland  and  SiiiK-nnr  mines.  The  Hii- 
perior  inmlc  2Ki  tons,  1,:J3!  lbs.  rpfinrd  eopprr,  IS^'i^j-lHri^  and  1876^79.  Tlic 
Rockland  li<"S  next  east  of  thr  Mifiiiesoia  and  was  optTatcd  lK5.'i*lH7(i,  ^ilh  » 
total  production  of  3,105  h>ns,  309  lbs.  of  rtvfined  cop|>'r,  s^-cun^d  fr<.»m  ih« 
Minnesota  contact  vein,  which  averaged  about  2^  width  and  carried  consider* 
able  sih'er. 

The  old  Minnesota  mine,  which  is  the  scene  of  present  operations,  was  one 


THE  COPPER  HAXDnmK 


3H3 


the  moflt  famous  of  early-day  I^tke  Bufw^rior  roi>p<'r  prop<>rties.     It  wm 

€ned  lirra    1847,  and   vhrn-d    1870,  paying  dividtntlit  (if  $1,82<>,*KK)  frojn 

17,352  tons,  66S  Iba.  of  coppi^r  pnnliici'd.    Though  not  thr  hirg*  s(,  this  was  im- 

|\i^tk>nably  thi*  richest  copp<*r  nuiie  ihfit  baa  eviT  sfciin*d  any  considerabl*' 

duction.     The  masses  of  coppt^r  taken  from  this  inino  wen*  of  almost  fabu- 

e,  th*'  largest,  found  in  1856,  m»easuring  121^x18^x46',  weighing  527 

[  tona  and  requiring,  the  work  of  20  men  for  15  months  in  cutting  it  into 

nail  enough  for  hoisting.     The  mine  was  diwo^'e^ed  by  the  finding 

r prehistoric  pits,  in  one  of  which  wa^  a  6-ton  ma>is  f*f  virgin  metal  raised  on 

Id,  iind  on  top  of  which  grew  a  hemlock  t rce  having  nearly  400  rings  of  an- 

i  gmw^th — a  tn-e  that  was  a  sturdy  sapling  long  before  Columbus  first 

1  from  Palos,  in  1492. 

The  Minnesota  wiis  opened  on  a  contact  vx^in  having  an  amygdaloid  hang- 
ling  and  conglomerate  foot  wall,  hoth  of  which  were  iinpr^nated  with  copper 
I  new  the  contact.  Miners  called  the  Minnesota  a  conglomerat-e  mine,  because 
f  ttwiTp copper  was  found  in  the  footwiUl  than  in  the  denaiT  amygdaloid  hanging 
Will.  The  richest  ground  oceurn^d  near  tiie  **countf*r  \ein/"  a  transverse 
Bwire.  The  gangue  of  the  contact  vein  wttR  mainly  quartz,  epidote  and  col- 
•^tp'  The  Minnesota  had  a  4U-ton  stampmill  \vitli  gra\ity  stamps,  but  the 
bulk  of  the  mine's  production  wtia  from  the  large  and  smali  masses  and  tlie 
Wialbr  chtmks  of  native  nw-tal  called  barn4  ^vork.  The  old  Minitesota  com- 
Niy  struck  low  prices  for  copiK^r^  a  pinching  of  the  vein  and  the  necessity 
fop  more  powerful  hoists^  siinultaneouMly,  in  1870,  and  gave  up  the  struggle, 
The  openings  above  the  adit  level,  being  free  from  wat4?r,  were  worked  by 
Iributom  for  years  aftenvard,  and  yielded  iiundi^da  of  tons  of  mass  and  barrel 
^^p^T,  This  affords  ample  evidence  that  an  immense  amount  of  heavi,'  cop- 
P*^  i^mains  in  the  lower  slopes,  then  iaaccesaible  to  tributors  bi^catise  filled 
*»^  Water,  in  addition  ita  which  practically  ever>'  old  stope  in  the  mine,  from 
^  to  bottom,  will  yield  its  quota  of  stamp  rock,  untouchc*d  in  ihe  days  wlien 
Qothia^  under  3%  rock  would  pay  for  milling.  The  Minnesota  had  10  shafts, 
*"'' deepest  about  1,1(X>',  Four  central  Bhafta  Wf^n-  sunk  from  surface  on  the 
^^nk  Minnr>iirta  fissnre^  which  joined  the  etintaet  at  about  3tM)'  depth. 

The  present  company  is  confining  work  to  the  neighborhood  of  the  old 
^'iJiiwsiota,  which  is  b*^ing  reopened  by  making  a  new*  mine  parallel  with  it,  whU<* 
"^Ppapf^ntly  there  h  a  third  mine  Ix^tween  the  new  and  the  old.  The  Calico 
^^vgdalciid  bed  outcrops  140'  north  of  the  Minnesota  contact  vein  and  a  few 
"^t  north  of  the  North  Mimiesota  fissuR-,  on  which  the  central  shafts  of  the 
'^'tl  Minnesota  were  started*  Just  as  the  North  Minnesota  fissure  ran  diago- 
^tlly  tH'tween  the  parallel  amygdaloid  and  contiict  vein,  so  at  least  one  other 
bruneh  vein  runs  from  the  Ciilico  to  the  contact,  at  greater  depth,  tmd  this  is 
'^ch  iu  niaases  o4  coppi*r  of  great  «ize.  In  addition  to  the  Calico  lode,  Mitine- 
>ot*  contact,  North  contact  and  branch  vein,  the  Michigan  tract  carries  the 
Kjiowlton,  Mass,  Ogima,  South  Amygdaltjid  and  an  unnamed  amygdaloid  yet 
farther  south,  th^e  latter  belonging  to  the  Evergreen  l>elt  w^orked  a  few 
«»ifea  to  the  northetistward  by  the  Mass  and  Adventure  mines*  The  Knowl- 
^1  or  northernmost  of  thu  Evergreen  aeries  of  parallel  lodes,  ia  about  1,000^ 


SS4 


THE  COPPER  HANDBOOK. 


south  of  thp  old  Mituiesot.a  shafts,  and  a  7'  amygdaloid,  fiupposed  to  be  tii^ 
Butler^  hafi  been  opened  1^  some  extern!  in  Peninsula  Blu0,  2,000'  Boutb  ""f 
"  B"  shaft,  this  showing  heavj'  coppi^r  and  stainp  roek.  Then*  an?  thn*ol4 
shiiftj*  on  the  Blither  lode,  also  an  adit  cutting  several  parallel  euprif^rous  b«Ji 
There  are  also  copper-bearii^  amygdidoid  outcrops  north  of  the  Calico  hci^,w 
which  no  work  haa  bc*t»n  done. 

The  shafts  sunk  by  the  pn^aent  company  an?  in  tjie  Calico  lode,  ao  calkd 
from  the  patchwork  of  bright  colors  aho^vn  by  tht^rock.  This  Ix-dparalieJa the 
contac^t  vein,  find  the  old  Minnesota  ha^  been  reopened  by  crtjascuts^siinultane- 
uusly  with  I  lie  developuienl  of  a  new  ore  lx)dy  on  the  Calico  itseif,  which  baa 
been  traced  abont  a  mile,  and  is  opened  for  nearh'  a  half-niile  by  the  mw 
Hhafte,     The  Calico  is  a  peculiar  amygdidotd,  ranging  from  almost  a  trap  to 
nearly  a  conglon»erate,  carrying  considerable  felsite,  with  occasional  pat^'hes 
of  sandstone,  and  large  quantities  of  epidote,  prehnite  and  calcite.     The  strike 
is  approximately  N,  65* E.,    with  a  dip  of  about  46*30'  and  a  widths 
6'  to    26',    averaging    about     9'    t<j    10'.       Most    of    the    copper    ooctin 
in  2^  or  3'   nearest  the   foot  wall,    though  occasional  good    patches  occur 
in    the  center,  or  on  the  hanging.     The   metal   carries   a   httle  silver  io 
connection   with   it  imd   is   mostly  in   nodules,  called  shot-copper,   with  i 
little  bam4-work  and  occasional  small  tnaasea,  the  heavy  copper  occurrini; 
mainly    near   the   intersectionB  of  numerous   cnias-fiflsuree  filled  with  cJay 
gouge.     The  lode  is  strong  and  stands  well  \\ithout  timber.     The  bed  is  ainu- 
ous,  both  as  t^  strike  and  dip,  and  the  wafls  are  ver>'  irregular,  the  amygdaloid 
bed  merging  into  the  trap  foot  wall  by  almost  imperceptible  degrees.     Thet^  Is  \ 
also  a  tendency  to  split,  the  "  footwall  vein  *  *  being  rich,  where  found,  but  lea^**  ' 
ing  the  main  bed  ver>'  leai^  in  copper.     There  is  also  a  *' hanging-wall  vein/ 
and  brancli  veins,  in  addition  to  wluch  the  Minnesota  contact  and  North  \ 
Minnesota  fissure  are  found  within  150'  distance  of  the  Calico,     The  entinr 
rock  strata  between  t  he  Calico  and  the  X(inn<5sota  contacts,  and  for  a  little  dis-  j 
tance  on  either  side,  comes  \  er>'  near  Ix'ing  a  sort  of  magnified  fahlband,  where 
copper  may  and  does  occur  at  aluiosl  any  point,  even  where  least  cvpected. 

There  are  three  new  shafts  on  the  Calico.     *'  A  '*  is  the  westemmoet,  Io-  | 
cated  about  I, QiW,  on  the  strike  of  the  lode,  from  tlie  boundan^  line  of  the  Ni 
tional  mine.     This  shaft  has  3  compart ni«*ntvS,  is  6x18'  inside   of  limbers  and  1 
on  Dec.  1 ,  1902,  was  1 ,335'  duep,  and  .sinking  for  the  12th  level.     The  hxle  runa  | 
as  wide  m  KS'  in  this  shaft,  and  shows  some  excellent  stopea. 

"  B  "  sliaf  t  is  985'  east  of ''  A  "  and  was  1 ,535'  deep  on  Dec.  1 .  1902.     It  haa  I 
2  compartments  and  l'^  the  main  shaft  of  the  mine.     The  Bumham  sinldDgj 
pump  used  here  has  16x24''  gleam  cylinders,  10-gailon  water-end.  16*  stroke,] 
6*  discharge  and  can  fnrk  4fKJ  gallons  pt^r  minute  from  a  quarter-mile  depth. 
*'  .\  "  and  "  B  *'  shafts  are  connected  on  the  second  and  third  levels.     The  Cal- 
ico runfl  20'  to  25'  wide  in  plaix'-s  in  this  shaft,  and  the  lower  levels  show  some 
good  stopes.     The  most  important  developments,  however,  are  in  the  **  branch  i 
veiii.  **     This  ore  body  b  between  the  Calico  and  contact,  iindeHying  the  for-j 
mer  at  a  short  distance  on  the  5th  level,  nnd  receding  thenifrom  steadily,  m\ 
that  at  the  tenth  level  it  la  near  the  Minnesota  vein,  and  quite  certain  to  join] 
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it.  This  branch  vein  Ls  unknown  at  surface.  At  its  point  of  junction  with  the 
Minnesota  contact  there  should  be  more  copper  in  sight  tlian  has  been  seen  in 
Ontonagon  county  for  nearly  half  a  centur>'.  The  branch  vein  is  narrow,  but 
vpr}-  rich,  and  has  been  opened  on  the  5th,  6th,  8th,  9th,  10th,  and  11th  levels, 
by  crosscuts.  The  sho^^ing  is  especially  fine  on  the  6th,  6th,  9th,  10th  and 
11th  levels.  An  immense  mass  has  been  cut  in  the  9th  level,  from  which  four- 
teen tons  of  copper  were  chiseled  off  to  permit  the  drift  to  pass,  the  bal- 
ance of  the  mass,  of  unknown  extent,  remaining  in  place  for  future*extraction. 
The  eleventh  level  is  100'  below  the  deepest  workings  of  the  old  Minnesota, 
and  the  present  owners  will  soon  demonstrate  that  the  Minnesota  management 
was  imwise,  as  well  as  cowardly,  in  quitting  work  when  and  where  it  did. 

The  old  workings  of  the  Minnesota  were  unwatered  from  "B "shaft  by 
drill-holes  bored  across  at  each  successive  level,  as  depth  was  gained.  The 
process  was  slow,  but  cheap  and  safe.  The  old  workings  have  been  found  in 
bad  shape,  after  three  decades  of  neglect,  and  reopening  and  retimbering 
must  be  done  slowly  and  safely. 

"  C  "  shaft  is  1,353'  northeast  of  "  B  "  and  is  353'  deep,  with  a  little  drift- 
ing done  on  the  first  and  two  intermediate  levels  above.  The  formation  is 
more  settled  than  to  the  westward  and  the  showing  in  copper  better  than  was 
secured  in  the  other  levels  at  similar  depth. 

The  permanent  hoistitig  plant  for  "A"  and  "B"  shafts  is  midway  be- 
tween. The  completed  building  will  be  50x115',  with  hoists  back  to  back, 
leaving  a  central  space  to  be  occupied  by  air  compressors.  The  "  A  "  section 
of  this  structure,  now  building,  is  48x50'  and  is  to  have  a  Webster,  Camp  & 
Lane  hoist,  good  for  3,000',  early  in  1903.  Hoisting  cables  will  pass  around 
lai^e  and  solidly  anchored  sheaves,  giving  a  straight  pull  at  each  shaft.  The 
old  hoist  at  "  A  "  shaft  has  a  4'  drum  and  9x15^  cylinders,  and  there  is  a  hoist 
with  6'  drum  and  12x15"  cylindens  at  "  B  "  shaft.  There  is  a  10-drill  IngersoU 
Sergeant  compressor  at ''  A  "  and  a  12-drill  two-stage  Norwalk  and  5-drill  aux- 
iliary compressor  at  "  B."  Southeast  of  the  new  engine  house  is  a  36x40' 
boiler  house,  with  12'  coal-storage  addition.  The  shafthouse  was  enlarged 
and  the  east  compartment  of  '^  B  "  shaft  put  in  commission  in  1902. 

Miscellaneous  buildings  include  a  substantial  old  stone  smithy,  with  3 
foiigps;  a  model  changing-house  22x50',  for  125  miners;  well  equipped  car- 
penter and  machine  shops;  warehouse;  office;  bams,  and  about  40  good 
dwellings.  Water  mains  and  hydrants  afford  fire  protection.  The  pleasant 
village  of  Rockland  is  less  thmi  a  mile  distant,  and  the  C,  M.  &  St.  P., 
(Copper  Range  and  Mineral  Range  railroads  reach  the  vicinity  of  the  mine. 

A  mill-test  of  1,100  tons  of  Calico  rock  was  made  at  the  Atlantic  mill  in 
Jime,  1900,  this  being  taken  from  all  openings  and  from  the  burrows  on  sur- 
face, being  chosen  to  secure  an  average  of  the  rock  opened  and  not  to  make  a 
good  showing  from  selected  rock.  Returns  were  a  little  more  than  1%  min- 
eral, or  about  0.75%  copper,  with  0.31%  copper  lost  in  the  tailings.  With  the 
improved  showing  since  secured  in  the  Calico  shafts,  and  by  judicious  selection, 
the  Calico  should  give  good  returns  in  a  mill. 

The  Michigan  has  reached  a  stage  of  development  where  the  building  of  a 
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ger.     Was  opening  silver-copper  ore  bodies,  by  tunnel,  with  small  force,  at  bit 

accounts. 

MnCERAL  MINING  CO.  OREOOI. 

Mine  office :  Huntington,  Haker  Co.,  Ore.     H.  C.  Stratton  and  A.  J. 
Crook,  managers.     Is  opening  copper  ore  bodies  by  tunnel.     Has  steam  poier 
and  small  smelter. 
MINERAL  CREEK  COPPER  CO.  ARIZOHA. 

Owns  the  Hummer  group,  near  head  of  Mineral  Creek,  somewhere  in  \v 
cinity  of  Globe,  Gila  Co.,  Ariz.     E.  P.  Nelson,  of  Minneapolis,  Biinn.,  is  a  di- 
rector.    Address  of  company  and  other  particulars  not  secured. 
MINERAL  HILL  COPPER  SYNDICATE.  ARIZOHA. 

Offices:  194,  St.  Vincent  St.,  Glasgow,  Scotland.  Mine  office : Prescott, 
Arix.  J.  I.  McConnell,  chairman.  Dr.  Theodore  B.  Comstock,  general  man- 
ager; W.  C.  Bashford,  local  agent.  Capital,  nominal,  £5,000.  Lands,  2 
claims  near  Huron,  Yavapai  Co.,  Ariz.  Ores  carry  promising  values  in  coppttf 
gold  and  silver.  Company  has  recently  organized  the  Ai^^le  MiniDg  Com- 
pany, Ltd.,  with  a  nominal  capital  of  £100,000,  to  acquire  the  Yavapai  county 
lands. 
MINERAL  HILL  MINING  CO.  WASHINGTOH. 

Mine  office:  C^onconully,  Okanogan  Co.,  Wash.  Geo.  H.  Wheeler,  man- 
ager. Is  developing  gold  and  copper  ores  by  shafts  and  tunnel,  with  steam 
power  equipment.  Is  said  to  l>o  working  about  40  men.  No  returns  secured. 
MINERAL  HILL  MINING  &  SMELTING  CO.  CALIFORNIA. 

Mine  office :  Spenceville,  Nevada  Co.,  Cal.     C.  C.  Bitner,  superintendent. 
Lands,  5  claims,  on  which  considerable  development  work  has  been  done, 
showing  promising  values  in  gold  and  copper.     Water  power  is  used  and  a 
small  force  employed. 
MINERAL  MOUNTAIN  CLAIMS.  CALIFORNIA. 

Consists  of  six  unpatented  claims,  about  three  miles  south  of  Iron  Moun- 
tain, Shasta  Co.,  Cal.     Owned  by  D.  T.  Callahan  and  others,  of  KeQwick,  Cal. 
A  sulphide  ore  body  has  been  opened  by  a  200'  tunnel. 
MINERAL  POINT  MINING  CO.  COLORADO. 

Lands,  in  the  Crystal  district,  near  Gunnison,  Colorado.     Said  to  have  a 
360'  tunnel,  all  in  ore,  5'  of  which  assays  $19  per  ton  in  copper,  lead  and  silver. 
Mine  is  shipping  a  limited  amount  of  ore. 
MINGnS  MOUNTAIN  COPPER  CO.,  LTD.  ARIZONA 

Office:  Grant  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Jerome,  Yavapai 
Co.,  Ariz.  Organized  under  laws  of  Arizona,  with  capitalization  $3,000,000, 
shares  $1  par.  R.  A.  Thomas,  president;  Thos.  E.  Metcalf,  vice-president; 
W.  W.  Thomas,  secretary;  W.  R.  Shilling,  superintendent;  Albert  Beven, 
mining  captain.  Lands,  38  unpatented  claims,  area  750  acres,  in  the  Black 
Hills  district  of  Yavapai  C-o.,  showing  3  fissure  veins,  of  which  2,  carrying  ox- 
ide and  sulphide  ores,  are  developed  by  3  shafts,  dcept^t  370'.  Has  3,000'  of 
underground  openings,  and  steam  plant.  Company  reports  ore  body  as  ha\'inf( 
extreme  width  of  40'  and  length  of  4,000'.  Property  well  located  and  regarded 
as  promlsiDg. 
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MIKNEAPOLIS  COPPER  MINING  &  MILLING  CO.  MONTANA  &  WYOMING. 
Office:  Minneapolis,  Minn.  Mine  office:  Boulder,  Jefferson  Co., 
Mont.  A.  R.  Olson,  president;  F.  C.  Carlson,  secretary;  J.  J.  Holmes,  man- 
ager. Capitalization  $500,000,  shares  $1  par.  Lands,  4  claims  in  the  En- 
campment district  of  Carbon  Co.,  Wyoming,  and  sundry  claims  near  Boulder, 
Jefferson  Co.,  Montana.     No  returns  secured. 

MIRNEHAHA  CLAIMS.  WASHniGTGN. 

Address:  care  of  D.  F.  Strobeck,  Spokane,  Wash.     Property  located  on 
east  fork  of  Chewelah  Creek,  Washington.     Has  a  short  tunnel  and  ores  give 
average  assay  value  6%  copper,  $7  gold  and  6  oz.  silver  per  ton. 
MIRNESOTA   MINE.  MICHIGAN. 

Now  owned  by  Afichigan  Copper  Mining  Co.,  which  see,  for  deBcriptioi\. 
MniNIE  GULCH  MINING  As  TUNNEL  CO.  COLORADO. 

Mine  office :  Silverton,  San  Juan  Co.,  Colo.  S.  G.  Martin,  superintendent. 
Has  ore  bodies  carr>'ing  gold,  copper  and  silver.  Mine  is  opened  by  tunnels 
and  equipped  ^ith  steam  power.  Said  to  be  employ  a  considerable  force,  but 
DO  returns  secured. 

MnmiE  HEALY  MINING  CO.  MONTANA. 

Office  and  mine :  Butte,  Silver  Bow  Co.,  Mont.  Ninety-five  per  cent,  of 
the  stock  issue  is  held  by  the  United  Copper  Co.  Title  to  mine  is  in  dispute, 
and  property  is  in  the  hands  of  E.  H.  Wilson,  receiver.  TS\'o-compartment 
main  shaft  is  about  1,000'  deep,  and  connected  underground  with  the  Leonard, 
Rams  and  Tramway  mines.  Employs  about  100  men  when  operated.  Idle 
at  last  accounts,  owing  to  litigation. 

MnnilE  MABEL  GOLD  &  COPPER  MINING^  CO.  WYOMING. 

&Gne  office:  Rambler,  Carbon  Co.,  Wyo.     H.  G.  Richardson,  president 
and  general  manager.     Lands,  9  claims,  area  180  acres,  near  the  Doane-Ram- 
Uer  mine,  in  the  Battle  Lake  mining  district  of  Carbon  Co. 
MINONG  MINE.  MICHIGAN. 

The  most  unportant  property  ever  developed  on  Isle  Royale,  Bfichigan. 
Has  several  shafts,  deepest  300^  Opened  1874,  closed  1879.  Made  249 
tons,  650  poimds  refined  copper. 

MINONG  RANGE  COPPER  CO.  WISCONSIN. 

Mine  office :  Gordon,  Douglas  Co.,  Wis.     W.  A.  Dunn,  superintendent. 

Lands,  on  sections  11,  12,  13  and  14  in  Range  43  North,  Town  10  West. 

Two  shafts,  7x10'  are  being  sunk  at  an  angle  of  36^,  in  a  dark  amygdaloid. 

Considerable  heavy  copper  has  been  secured  from  one  shaft.     This  property 

diffeiB  from  the  other  explorations  in  Wisconsin  in  that  it  is  located  on  the 

southern  fold  of  the  Keweenawan  synclinal,  on  which  the  developed  mines 

of  the  Lake  Superior  native  copper  district  are  located.     Merely  a  prospect 

at  present,  but  ane  of  the  most  promising  ever  secured  in  Wisconsin. 

MINOVACA  MINE.  WASHINGTON. 

At  Boflsburg,  Stevens  Co.,  Wash.     Owned  by  Wells  &  Evans.     Has 

gold  and  copper  ore,  opened  by  a  shaft.     No  returns  secured. 

MINT  GROUP.  WASHINGTON. 

Owned  by  D.  F.  Strobeck,  Spokane,  Wash.    Claims  are  located  on  Gold 
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IDll,  near  Myers  Fullg,  Waah,  and  show  3  veins,  W  to  25'  wide,  openo 
short  tunnel  and  shiift.     Assays  gi\T  8%  ooppefr  5  oz.  silver  ftnd  I 
per  ton. 
H.  MIRANBA  Y  COBffPAmA. 

Tliid  firrii  \\i\s  op*  rating  copper  mines  at  Freijma,  At 
liist  ace  mm  is.     No  retiim.H  s^^curwl. 
MITCHELL  DEVELOPMEIfT  CO. 

Office:  Ishpcming,  Mich.  Samuiil  Mitcbellr  Ncgaunee^  Mich.,  pn 
and  general  niantiger;  Jas.  Chynoweth,  vice-president;  A.  B.  Miner,  0e< 
and  treasurer;  Gus  Baroo»  Ifeliee,  Ariz.,  sypwrnntendent.  Lands,  33  i 
area  about  800  acrpii,  in  lh«*  Mciiitezunm  Canyon  of  the  Huachuca  Mou 
Cochin  Co.,  Ariz.,  including  the  N»^w  York,  California  &  Arixona,  Mel 
Baron,  Gerdea,  Beau  champ  and  other  claims,  Propert>*  gi%*es  a  fine  dl 
of  rich  surface  on^,  and  includes  cue  aatigna,  or  old  mine  operated 
Spanish  domination.  Company  is  composed  of  ejtperienced  miniii 
with  strong  fmimcial  backing,  and  property  is  to  be  developed  vigoro< 
MITCHELL  MHIIHG  CO.  Ml 

Office:  52  Wall  St.,  New  York.  Branch  offices ;  622  Bradbury 
Los  Angeles,  CaJ. ;  13t»2  F  St.,  Washington,  D.  C,  and  Prescott,  Arij. 
office:  Acapulco,  Guerrero,  Mexico.  Gt?o.  Mitchell,  president  and  tre 
ThoH.  H.  Anderson,  vicc^iire-sideJit;  C.  E,  Crar>*,  s<.*CTetary,  Los  Angelea 
Faitt^hild,  assistant  socrt'tan  ,  New  York.  Directors  an?  Geo.  Mitchell 
H.  Anderson,  C,  E.  Crary,  M>  ron  M.  Parkt^r,  Jacob  \\  t>idinan,  Geo.  A 
and  Hobt.  E.  Morrison-  Widtcr  11,  Ilcraey,  counsel;  Danl.  F.  SI 
superintendent.  Or^anizc^d  nndt*r  laws  of  Arizona  with  capital 
i5,000,CX)0,  shares  $10  par,  non-assessable.  This  company  owns  the 
.stock  issue  of  La  Dieha  Mining  *&  Siuelttng  Co.,  the  Mexican  cor|« 
that  holds  direct  title  to  th».'  company's  mines.  Lands  of  the  conipu 
approximately  75*>  iieres,  comprising  La  Dicha  ptjup  of  20,  McKinley 
of  20,  Edward  VI 1  jjroup  of  12,  Henjey  group  of  96,  and  Odeil  group 
pi»rtenencias,  a  tula!  of  300  pertenencias,  giving  a  solid  parallelogroj 
the  axis  of  the  tract  along  the  strike  of  the  vein.  These  lands  arc 
districts  of  Firavos  and  Tavan*^,  state  of  Guerrero,  Mexico,  about  2i 
in  an  air  line  from  Acapxdeo,  which  is  one  of  the  best  porta  on  the  1 
The  company  also  has  about  25t),0tX)  a<.Te3  of  timber  lands,  covere 
medium  and  high-grade  woods,  including  some  ver>^  fine  yellow  pi 
some  good  oak.  Thesis  lands  will  be  given  an  abundant  supply  of 
for  mining,  building  and  commercial  purposes  for  decades  to  come,  i 
trml  has  been  built  from  La  r>icha  mines  to  the  public  road  betWBH 
pancingo  and  At  apulro,  and  a  trail  will  also  b**  built  from  the  I 
bridge  over  the  Balsas  river  direct  to  the  mine,  cutting  in  Jialf  the  Q 
for  flighting  by  pack  animals.  The  Mexico,  CXiemavaca  &  Pactf 
road,  recently  acquin*d  by  the  M(*xican  Centnd  Railway,  is  in  open 
the  Balsas  river,  and  is  to  be  pushed  to  Acapulco,  passing  through  tfc 
eipal  properties  of  the  Mitchell  Mining  Co.  and  giving  direct  rail  eomn 
tiop  to  all  Mexican  and  Anjericau  porta.     The  climate  is  good,  nit 
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little  difference  in  temperature  between  the  rainy  and  dry  seasons.  The 
eounto'  is  healthy  and  the  soil  fertile. 

On  the  mimng  property  there  is  a  large  gossan  outcrop  for  the  full  dis- 
tance of  3.  miles.  Countrj'  rocks  are  granite,  poiphyrj',  limestone,  schists 
and  quartz,  the  ore  body  ha\ing  a  granite  footwall  and  schistose  hanging. 
The  property  has  been  thoroughly  prospected  and  partly  developed  by  na- 
ture, as  a  considerable  stream  of  water  has  cut  through  the  schist,  exposing  the 
ore  body  on  the  hanging  wall,  in  addition  to  which  no  less  than  4  smaller  trib- 
utary streams  have  cut  across  the  formation  at  approximately  right  angles, 
these  sti^ams  having  cut  down  their  beds  to  depths  of  150'  to  200',  exposing 
u  oiB  body  176'  to  200'  wide.  This  ore  body  has  been  exposed  to  a  depth 
of  74y  al  one  point,  and  by  reason  of  the  unparalled  natural  development, 
It  is  possible  to  estimate  the  extent  of  the  deposit,  which  is  placed  by  Mr. 
Ifitchell  at  30,000,000  tons  of  6%  self-fluxing  sulphide  ore. 

La  Dicha  group  is  600  to  800  meters  wide  and  7,700  meters  long.  The 
Mcertained  length  of  the  ore  body  at  the  close  of  1902  is  given  as  5,000', 
but  it  is  evident  that  further  extensions  are  altogether  likely  to  be  found. 
Hie  country  rock  adjoining  the  ore  body  shows  but  little  oxidizable  mate- 
rial Work  is  now  being  pushed  on  the  sinking  of  3  shafts  and  the  driving 
of  11  tunnels,  5  of  which  have  just  been  started.  These  are  almost  entirely 
in  a  sulphide  ore  body,  showing  some  tetrahedrite,  but  mainly  composed  of 
slightly  auriferous  chalcopyrite  averaging  about  6%  copper.  The  timnels 
tap  the  ore  body  at  depths  of  200'  to  500'  below  the  outcrop. 

About  20  dwellings  have  been  built  for  workmen,  and  smithy,  assay 
office,  etc.,  have  been  erected.  Considerable  machinery  is  in  transit,  thb 
being  brought  in  by  pack  animals.  A  large  force  of  workmen  is  employed 
in  preliminar>'  operations,  day  and  night  shifts  being  worked.  The  supply 
of  native  labor  is  laige,  cheap  and  fairly  good,  daily  wages  ranging  from  50 
Knta  to  $1.50  Mexican. 

A  smelter  site  has  been  selected  at  a  75'  waterfall,  near  the  mines,  and 
^  company  plans  the  erection  of  a  1,000-ton  smelter  in  1903.  This  will 
be  80  built  th^t  it  can  be  increased  in  capacity  later,  as  needed,  at  minimum 
JOrt.  The  ultimate  plans  of  the  company  include  an  electrolytic  refinery 
uui  a  sheet  and  wire  mill  to  turn  out  manufactured  copper.  The  chemical 
imposition  of  the  ore  is  such  that  no  fluxing  will  be  required.  Australian 
loke  will  be  used  for  fuel,  this  costing  $5  per  ton  in  Acapulco  and  $11.50 
per  ton  when  delivered  at  the  mme  by  wagons,  and  will  cost  $7.50  per  ton 
i^hen  the  railroad  line  is  completed,  gi\ing  a  fuel  cost  less  than  that  of  the 
average  smelter  in  Mexico  or  the  western  states  of  America.  The  water  sup- 
ply is  ample,  and  available  water  power  on  the  company's  lands  is  estimated 
^  15,000  to  20,000  h.  p.,  in  the  dryest  season. 

Mr.  ^tchell  is  a  practical  mining  man  and  metallurgist,  of  laige  ex- 
^Hence  in  Wales  and  in  such  American  mines  as  the  Boston  &  Montana 
"^  United  Verde,  and  the  Greene  Consolidated  of  Mexico.  The  property 
'  the  Mitchell  Mining  Co.  is,  beyond  question,  one  of  exceptional  merit, 
^^  whUe  several  years  of  time  and  several  millions  of  dollars  in  money  will 
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hi-  required  to  put  Ihb  property  among  tlu>  liiig«'  producers,  nothtntg  but  gron 
miBmaLnaKenienl  tan  pn^wnt  its  ultiiiiatc'K  becouutig  a  vpr)'  laiige  aiid  suc- 
cessful mine.     The  pn^Bcnt  management  seems  a  eonaer%'ative  one,  and  ia  com- 
posed of  men  of  the  best  standing. 
MITSU  BISHI  GOSHI  KWAISHA.  JAPAN. 

Office  :  Mitsu  Bislii  Bldg.,  Va>'escho,  Tokyo,  Japan.  Mine  office:  Kanawa^ 
KaxunOf  Riktichu,  Japan.  T,  Nanl>u,  president ;  S.  Harada,  \iee-president ;  S, 
Shoj  ei't-ri'tar)  ;  R,  Tayakawa^  treasurer;  A.  Yaniada,  general  manager;  K. 
Ishihtira,  »yperinlfiident ;  K,  Ukamoto,  smelter  superintendent;  K.  Ikcda, 
mill  auperintendent ;  T.  Kawanmnt,  milling  engim-i-r;  B.  Yamazaki,  purchas-. 
mg  agent;  W,  Matsuhaehi^  nuning  eaptiiin.  Mining  lands^  about  1,000  acrest^ 
\\\\h  200  acres  mbocUaneons*  lands,  in  the  (Jsaruzawa  district  of  Kazunoi 
Kikuehu,  showing  innumerable  fiasune  veins  of  an  average  width  of  3',  milk 
gn-al  length  and  average  depth  of  500',  gi\ing  a\'ersge  nL-tums  of  6%  copper^ 
fLom  sulphide  ores.  Has  8  shafts^  deepest  470',  with  7  main  tunnels,  longest! 
11^  miles,  and  about  15  miles  of  imderground  oiM'mngs.  Has  a  250-h-  p, 
electric  plant  and  a  smelter^  latter  turning  out  blister  copper  99.09%  fine. 
Estimat4'd  production  for  1902  Ls  2,448,000  lbs.  In  1903  company  Hill  inst 
an  el<x-tric  hoiating  plant,  rock  drills^  WUfley  tables  and  Herpcshoff  roasti 
furnaces* 
IflTTERBERG  MIKES.  AUSTRIA.' 

At  Halzburg,  AuHtria.     At  laat  accounts  went?  working  a  vein  of  ti'  to  9^1 
earning  sulphide  copper  on^s,  gold,  nickel  and  ircm  ore.     Is  a  small  producerJ 
No  returns  Kemred. 
MOBILE  MINE.  GEORGIaJ 

A  property  in  Fannin  Co.,  Ga.,  on  which  a  small  amount  of  work  walj 
done  some  years  ago.     Now  idle. 
MOCTEZUMA  COPPER  CO.  MEXICoJ 

Office:  99  John  St,,  New  York.  Mine  offict* :  Nocozari,  Fkinora,  Mexico. 
Propi^rty  is  active,  employing  a  large  force.  Organised  under  laws  of  West 
Virginia,  with  capitalisation  S3,0(M),IXXK  James  Doughis,  president;  GeoJ 
Not  man,  secretarj'  and  treasurer;  J  tts,  S.  Douglas,  stipenn  ten  dent.  Liinds  ai^J 
in  Ihe  Moctezuma  and  Arispc  districts  of  Sinora,  Mexico,  inctuding  the  Pi-i 
lares  de  Nacoxari  mine,  opened  by  shafts  and  t  unncis,  OiX3  iis  liigiily  ijilicious, 
and  9U%  of  the  values  is  &aved  in  concentration.  Has  a  two-eection  con-^ 
centrat^jr,  with  4  Blake  enishera,  4  »pts  of  rougliing  rolls^  1  set  of  finiahiiiiji 
rolls,  24  revohing  screens,  iS  Hartz  jigs,  4  set«  of  54x3'  rolls,  10  Hunting toii 
milli,  66  six-foot  vannens  and  20  Bartlett  tablei^.  About  40%  of  the  coneen^ 
t  rates  go  direct  to  the  smelter,  and  GO  %  are  briquet  ted,  6%  of  clay  being  used 
for  a  binder.  Smelter  has  two  elliptical  water-jacket  fiirnaees,of  the  Copper 
Queen  type,  42x130",  and  two  stands  of  converters,  a  lean  gold-iailver-bt^arinB 
quartz  lieing  us4*d  for  lining-  CVmipany  aim)  has  a  fuel  gas  plant,  making  pro-* 
ducer  and  water  ga8<*H,  m  hich  are  stored  in  sc^parate  gasometers  and  mixed 
in  due  proportion  before  imc.  Smelter  is  5  miles  from  mine,  coanected  by  « 
narrow  gauge  railroad  running  to  the  Arisona  line,  The  company  inaintoii 
English  m4  Spanish  schools  for  the  children  of  tho  emplo^^oi,    Product 
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tumpj  out  IIS  blister  ropper  avpraginfc  99%  f»ni>.     PnidiictioTi  for  1902  i«j 

e»!iniftt«l  by  rompany  at  9,8tfX),(XW)  pounds, 

ELCOBRE  DE  MOCTEZUMiL  MEXICO. 

Property'  bv  tltis  name  .said  to  be  qperating  near  Mocteiuma,  S^inora, 
Mexico.     N'o  n^tum;*  secured. 
MODEL  GOLD  MIIfTNG  CO.  AftlZOIIA. 

At  McCftbc,  Yavapai  Co.,  Ariz.     Property  carriefl  gold,  silver  aiid  copper, 
and  is  equipped  with  steam  plant  and  10  iitainpe.     Co^ipany  paid  dividends 
and  sold  stock  simultaneously,  and  came  t«  grief. 
MODERJI  COPPER  MIITINGCO.  ARIZOMA. 

Office  and  mine:  Bi^iliee,  Cochiae  Co.,  Ariz,  Employs  21  men.  Organ- 
'acd  1901,  under  laws  of  Arizona,  with  capitalization  |1,000»000,  share.**  $1 
fw,  non-a89e8sable.  N.  A.  Center,  pm-sident ;  O.  H.  Briggs,  viee-premdent 
and  general  manager;  R.  A.  Miller,  secretary  ;  J.  T.  Hood^  treasurer.  Directors 
we  preceding  officers,  H.  V.  Harsha»  W,  A.  Bateman  and  John  R.  Ryan. 
Jw.  Miller,  superintendent.  Lands,  28  unpatented  claims,  area  560  acres,  in 
ih  Warren  district  of  Coohide  Co,,  showing  five  fissure  veins  canning  car- 
U)Date  and  sulphide  ores,  of  which  one  is  being  developed,  thb  giving  an 
average  assay  of  7%  copper,  10%  lead,  1  oz.  gold  and  14  oz.  silver  per  ton, 
Haa  four  shafts,  of  40',  50',  100'  and  225'.  Hm  steam  power  eciuipment. 
NeATest  railroad,  0  miles.  Ihxring  1903  company  will  sink  to  1,000'  level, 
Wio  drift  and  crosLsrut  and  add  power  drills  and  compressor,  and  may  de- 
fitie  to  ia-^tall  a  2<KKtun  smelter. 
MODOC  MINE,  MEW  MEXICO. 

Wati'd  in  Grant  Co.,  X.  M.     Did  consideral^e  devHopmcnt  work  in 
JiifH      Xn  n* turns  scrurrd, 

liOGOLLON  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Offii*e:  Albuquerque,  N.  M.  Branch  offices:  835  Spitzer  Bldg.,  Toledo, 
f^hio,  and  Cooney,  N.  M.  Thos.  J.  Curran,  president;  Wm,  Jenks,  vice-pres- 
'd^nt  and  consulting  engineer;  Geo.  L.  Bn.H>k»,  .sii'cteturv' ;  Wm.  J.  Weatherby, 
*yp^rintendent .  Mint^  an*  in  the  Mogollon  Mountains,  Socorro  Co.,  N.  M. 
*^pany  plans  buikling  a  10<J-ton  smelter. 

Mohawk  mining  co.  Michigan. 

Office:  11-13  William  St.,  New  York.  Mine  office:  Kearaarge,  Midi. 
Mill  office,  GaVt  Mich.  Is  employing  several  hundred  men  and  will  be  a 
hwivy  producer  during  1903.  Organized,  No^'ember,  1898,  under  Michigan 
laws,  with  capitalization  S2,5O0,fXK),  shares  $25  par,  $19  paid  in.  Annual 
oieetiiig,  last  Tuesday  In  March,  Boston  Safe  Deposit  *fe  Trust  Co.,  registrar; 
Aznerican  Loan  A  Trust  C^.,  of  Boston,  transfer  agent. 

Official  sworn  returns  to  tlw:  state  of  Michigan,  as  of  date  Jan.  1,  1902, 
disclose  the  following  figures: 

Amount  cash  paid  in  on  capital  stock 11,288,410.32 

Amount  paid  in  by  conveyance  of  property  to  company.  .      450/000.1M> 

Entire  amount  invested  in  real  estate 456,236.17 

Amount  of   personal  estate   .,.:..,... 79,628.63 

Amount,  of  unsecured  or  floating  debt. ,.,,.,...        48,293.96 


! 


;i')j  Tin-:  <'nrri:i!  ii.wdhook. 

i 

Produrtion  ot"  C()p]><*r.  11)01,  in  [)()unds 160.S97 

Production  of  inohawkito,  19()1,  in  pounds 380,800 

Items  of  income  and  expenditure  for  1901  were  as  foUows: 
lieceipts : 

Balance  from   1900 * $136,181^ 

From  assessments 297,28W0 

From  170  long  tons  mohawkite 16,789.14 

Interest 2,07&14 

Total  receipts $i51,34IUl 

Expenditures: 

Underground  openings   128,588.99 

Surfacti  expenses  at  mine 28,587.99 

Construction  account 256,219.0 

Total  Expenditures $413,311.00 

An  assessment  of  S3  per  share  was  levied  April,  1902.  On  account  d 
the  great  delay  in  completing  the  new  mill  an  additional  aasenment  of  12 
will  be  called  in  January,  1903. 

John  Stanton,  president ;  John  R.  Stanton,  secretary  and  treasurer;  John 
Stanton,  Jos.  E.  Gay,  John  H.  Stanton,  Wm.  A.  Paine,  and  Fred  Smith,  di- 
rectors. Fred  Smith,  superintendent;  Willard  J.  Smith,  aasiatant  superin- 
tendent; Frank  Get<*hell,  clerk;  B.  S.  Shearer,  mill  superintendent;  John 
Trevorrow,  mining  captain;  F.  Wm.  Hartmann,  mining  engineer. 

Mineral  lands  are  800  acres,  in  an  irregular  tract  having  its  axis  on  the 
strike  of  the  lode,  in  Sections  27,  28, 33  and  34,  To^-n  67  North,  Range  32  Wcat, 
Keweenaw  county,  Michigan.  The  Kearsarge  amygdaloid  lode,  on  which 
the  mine  is  op<med,  extends  for  about  one  mile  on  the  Mohawk  lands  and 
despite  the  common  notion  that  the  mine  will  be  but  a  shallow  one  before 
reaching  its  western  boundary',  the  deepest  shaft  can  be  sunk  on  the  dip  of 
the  lode  for  nearly  one  and  a  half  miles  on  the  company's  present  lands.  The 
Mohawk  is  4  miles  northeast  of  Calumet,  and  has  the  Ahmeek  and  Seneca  on 
the  north,  the  Hacon  &  Jacol>  tract  on  the  east  and  south,  and  the  Ahmeek 
on  the  west.  Tht^  south(>m  boundary*  is  a  trifle  more  than  one-half  mile 
from  the  north(>m  boundary-  of  the  Kearsarge  mine  of  the  Osceola  Consoli- 
dated, and  th(*  south(>mmo8t  shzift  is  about  two  miles  northeast  of  the 
northernmost  shaft  of  tht^  Wolverine,  opened  on  the  same  lode. 

The  Mohawk  \s  one  of  t  he  few  really  new  mines  of  the  Lake  Superior  district, 
many  of  the  other  new  corporations  having  merely  resumed  woric  at  old 
properties.  The  Mohawk  was  fonnerly  known  as  the  Fulton,  and  was  gen- 
erally supposed  to  lie  too  far  etist  to  carr>'  the  outcrop  of  the  Kearsarge  lode. 
The  Ahmeek  property,  lying  next  west  of  the  Mohawk  was  explored  for  the 
Kearsarge  outcrop,  without  success.  It  is  apparent  that  there  is  a  much 
greater  deflection  of  the  formation  to  the  eastward,  in  making  north,  than 
was  formeriy  supposed.  The  Kearsarge  bed  was  discovered  accidentally  on 
the  Mohawk  property  by  the  cutting  of  a  wood-road,  about  1896.     Ezplora- 
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■  tionawere  conducted  quietly  b>'  Mr.  Joe,  E.  Gay,  and  when  il  became  tipparuut 

■  that  (hf  find  was  of  importance,  the  Mohawk  conipmiy  vmis  oi^Hnizrd.  Th<^ 
B  ehan^a  were  placed  on  the  market  at  %>7,fif)  each,  and  many  s^lb^^lL*riben5  wpfe 
'       unable  to  obtain  stock*     The  first  sal*\s,  after  the  orjfanizatioii  of  the  rom- 

PftDV,  on  the  curb,  were  at  115,  and  Iho  Mohawk  is  imr  i»f  two  or  thnee  out 

of  thr  thirty  new  mining  con^pani<*s  of  the  Lake  Stip'rior  di^ntrict  that  has  not 

L    <eeii  its  shares  drop  below  subscriptiijn  pnc*%  during  some  of  (he  varioua 

■  «vpiTp  brenks  in  the  market  following  the  great  copp^T  boom  of  1898-1899. 
^         While  the  Mohawk  property  carries  other  cupriferous  lodes^  no  attempt 

luu  been  made  to  locate  or  explore  them,  work  having  been  c*onhned  to  the 
development  of  a  mine  on  the  Kearaa^e  amypdalnid.  When  the  uiine  is 
pt}ing  diNidends  it  m\l  be  time  to  consider  thr-  rnatU^r  of  t^xplorations  on 
the  extensive  tract  owned  by  the  coriipan>'.  Work  hi\fk  hc^pn  done  on  fis- 
mre  I'eins^  but  as  these  wen?  cut  in  optniing  thi-  amygdaloid,  such  operationa 
cannot  be   considered   m  explorator>'   wn rk. 

The  Mowhak  has  four  shafts,  numtxTi-d  from  north  to  south.  No.  1 
is  located  about  1,500'  Houth  of  the  point  where  the  outcrop  of  the  lode  passes 
over  the  northern  line.  This  is  to  the  7th  level,  about  800'  deep.  No.  2  is 
about  1,100'  southwest  of  No.  I,  and  is  to  the  7th  l^'vel,  about  700',  No.  3 
is  1,100  '  next  southwest  and  is  to  thr  6th  level,  al>out  650'.  Nn.  4  m  l,:m}* 
next  south,  and  to  the  5th  level,  nearly  5(X)'.  Shafts  arr*  uniform,  with  3 
compartments,  8x18'  irmide  measun^menl.  Surface  eqtupuicnts  of  theshafta 
are  to  be  similar  throughout.  Jhe  first  three  shafts  ivrv  fitt#'d  with  p<'rma- 
BCDt  surface  plants,  including  combination  shaft-rot-khouses,  with  12x24* 
Nordberg  engines,  crushers,  and  hoists  good  for  1,500',  No.  4  will  have  a 
pennaaent  hoist  and  balance  of  equipment  in  1903.  Shafts  1,  2  and  3  are  con- 
nected by  drifts  im  the  first  to  sixth  levels  inclusive,  except  on  the  third 
level  between  shafts  2  and  3. 

At  the  close  of  1902  the  mine  has  about  5  miles  of  underground  open- 
ings, showing  much  above  the  avera^^«  of  Lake  amygdaloids  in  copper.  The 
lode  runs  15'  to  18'  wide,  or  about  the  same  as  the  Wolveriw,  hut  h  appar- 
entlj'  a  little  less  bunchy  and  a  !  rifle  richer  in  cop|>cr.  The  opemngs  from 
No.  1  are  good;  the  north  drifts  of  No.  2  are  uniformly  good-  Between 
shafts  2  and  3  there  is  some  poor  ground,  though  alTording  some  good  stopes* 
No.  i  was  the  poorest  shaft  ©f  the  mine  at  surface,  but  is  now  possibly  the 
best  at  depth,  the  south  drifts  l>eing  remarkably  good. 

There  are  three  fissure  veins  with  nearly  i-erlical  dtp  crossing  the  amygda- 
loid at  'approximately  right  axigles,  which  carr^^  sundrj'  arsenides  of  copper, 
including  stibio-dome\' kite,  mohawk-whitneyitc,  mohawkite  and  keweenawite, 
for  deacriptions  nf  whic  h  see  chapter  on  mineralogy.  The  most  important  of 
these  ores  is  mohawkite,  which  is  an  arsenide  of  copper,  nickel  and  cobalt 
in  var>'ing  quantities^  with  an  average  of  about  62%  copper,  7%  nickel  and 
oz.  silver  per  ton.  The  first  and  principal  fissure  was  cut  in  the  north 
ifts  of  No.  I  shaft,  and  varies  greatly  from  point  to  point,  having  been 
eh  near  surface,  poor  in  the  5th  level  and  improving  bellow.  The  fiseurr 
I  from  3'  tg  3'  in  width  aud  is  mineralized  &t  the  crowing  of  the  cupriferQua 
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^amygdaloid,  and  for  an  iDdefintte  but  usually  shorts  distance  on  eithi^rsideT 
M'e raging  20'  to  30'.     The  fissure  is  apparently  strong  and  liable  to  hold  to 
^,000'  or  more  in  depth.     The  second  fissure  carrying  arsenical  vrvs  v<u  ml 
in  No,  2  shaft,  and  so  far  ha8  proven  of  small  value.     A  third  (imnrv  mU 
Xo.  3  shaft  ifi  likewii*<'  of  littK^  importance  so  far,  and  of  suudi  proujijs*',    TV 
mohawkite  and  allied  arpciiides  of  copper  an^  dissenunat^ni  in  an  arwjjvrcoui 
icangue,  occaj«ioually  occurring  nuissive,  and  vaiying  greatly  in  pen 
and  c<jnst*qiu»ntly  in  viilut%  from  point  to  point,     The  ore  is  hand-col»l 
barreled  for  shipment  to  a  smeller  especially  built  for  its  tn^atmeiU,  at  linii- 
ensack  Mt:ad<pw«,  X.  J,,  the  ore  weighing  l,3tK)  to  2,40<l  \im.  per  bam'l    A 
trial  shipment  of  70  tons  sent  to  Swiinaea  gave  net  retunia  of  |l4(>pt^r  ton, 
but  the  average  returns  will  probably  be  al>out  half  thi»  amount.     The  tm- 
hawkite  and  allied  arsenicul  ort>s  from  the  fisssure  viens  afford  a  by-product 
of  importance,  and  one  that  will  give  alruost  net  D'lums,  but  llie  big  pro- 
duction of  copper  and  I  lie  bulk  of  the  prtjrit,H  must  come  fffuu  theKeaisai]g9 
amygdaloid. 

The  M(»lm\vk  is  well  supplied  with  l>uildings  and  machiner>r.  The  mint 
location  contaiiiM  a  considerable  number  of  substantial  and  thoroughly  com- 
fortable dwelling**.  There  nr*'  the  usual  shops,  among  these  being  the  ma- 
chine shop,  smithy  and  combination  cttrp«»nter  shop  and  warehouae,  each 
30x60'  in  siite.  There  are  aL'+o  lioilcr  and  <*ngine  housed  at  each  shaft,  bams 
and  a  variety  of  miflcellaneoua  buildings. 

The  Mohawk  is  reached  frf:»m  the  south  by  the  Mineral  Range 
The  Mohawk  and  Wolvi'rinr  aw  joint  owners  of  the  Mohawk  it  Tra\T 
Bay  R.  R-,  with  13  uiiles  of  main  hne,  Thia  was  originally  a  nzirrow-gau^ 
logging  road,  but  wa«  widened  to  standard  gauge  in  1902*  The  MiQeml 
Range  R.  R,  operates  this  line,  under  agreement  with  the  ow*nera,  which  ia 
probably  a  profitable  arrangement  for  alt  concerned- 

The  Mohflwk  and  Woherine  mills  ftre  twina»  standing  near  the  mouth 
of  the  Tobacco  ri\ er,  on  Travem**  Hay»  Lake  Superior.  iV  20»(K)0,000  gallon 
triple*expansjon  Snow  pump  furnishes  wat^*r  for  both  mills.  The  piimphouse 
is  on  (he  river,  from  whic^  water  is  takeu^  thus  obviating  the  necc^ity  for 
driving  a  long  and  expi-nsi^e  tunnel  under  the  fwd  of  Lake  Sup<»rior,  aa  in  the 
ease  of  many  new  mills  in  the  district.  The  mill  m  1 78x206',  of  steel  frame  with 
iron  sheathing,  on  foundations  of  sandstone  taken  from  the  company's  own 
quarr>'.  A  steel  trestle  350'  long  and  50'  in  extreme  height  connects  railroad 
and  mill,  loaded  care  being  pulled  up  this  incline  by  a  winding  engine,  instead 
of  running  the  entire  train  into  the  top  of  the  milL  Tlie  mill  hns  room  for 
four  heads,  BUid  now  contains  two  Xordberg  stamps*  the  fimt  of  which  went 
into  commission  in  December,  1902,  while  the  second  should  start  early  in 
1903.  The  third  and  fourth  heads  will  be  added  a  little  lat4*r,  as  t^hey  can 
be  paid  for  out  of  earnings.  The  steel  boiler  house  adjoins  the  mill  and 
has  four  250-h.  p.  Stirling  boilers. 

A  townsite  named  Gay,  in  deserved  honor  of  Jos.  E.  Guy,  long  and  hon- 
orably identified  with  Lake  Superior  copper  mining,  has  h»e^n  laid  out  at 

Mohawk  and  Wolverine  mills.     This  has  staets.  water  mains  and  hv- 
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dmnt5,  and  a  number  of  good  dwellings.  The  wharf,  a  little  distance  from 
i\»  mill,  is  30x300',  ^ith  14'  of  water  alongside  and  has  coal-hoists  and  sheds 
azDpJe  for  the  needs  of  both  mines. 

Hie  Mohawk  is  just  starting  production  as  this  is  written.  The  Mo- 
hawk company  has  the  inestimable  advantage  of  an  experienced,  aggressive 
and  honest  management.  The  mine  has  cost  far  more  to  open  and  equip 
than  was  expected  when  work  was  begun.  It  should  make  nearly  or  quite 
9,000,000  lbs.  of  copper  in  1903,  and  at  a  cost  of  not  more  than  8  cents  and 
perhaps  no  more  than  7  cents  per  pound.  The  mine  has  been  condenmed 
bjr  people  never  within  sight  of  any  hole  deeper  or  bigger  than  a  fifty-foot 
driven  well,  but  if  the  Mohawk  does  not  prove  itself  a  big  mine  and  a  profitable 
one,  the  author  of  this  book  will  freely  confess  that  he  does  not  know  the 
diiEerence  between  a  copper  mine  and  a  hole  in  a  gravel  bank. 
MOJAVE  COPPER  CO.  CAUFORlflA. 

Is  developing  copper  cliums  in  the  mountains  between  Red  Rock  and 
Gold  Cafion,  in  the  Mojave  desert.  R.  D.  Finnic,  manager.  Assays  return 
13%  to  33%  copper;  company  has  the  building  of  a  small  smelter  under  con- 
oderation. 

MOLUE  GIBSON  GROUP.  BRITISH  COLUMBIA. 

At  Menzies  Bay,  Discoveiy  Passage,  Nanaimo  district,  B.  C.     Some 
development  work  was  done  in  1901,  and  a  promising  copper  ore  body  en- 
countered.    No  returns  secured,  and  property  supposed  to  be  idle. 
MOLLIE  STARK  COPPER  MINING  CO.  WYOMING. 

Supposed  to  have  copper  claims  in  the  vicinity  of  Elwood,  Wyo.  No 
wturna  secured. 

MORA  &  PARYS  MINES,  LTD.  WALES. 

Offices:  Amlwch,  Anglesey,  Wales.  H.  V.  Harrod,  secretary'.  Mining 
^•nds,  1,067  acres,  with  improved  water  frontage,  warehouses,  tramways,  etc. 
Makes  a  small  annual  production  of  cement  copper  by  precipitation  from 
Dttine  waters.  Mines  were  worked  in  this  distinct  by  the  Romans.  The  Parj's 
^«8  opened  in  1768  and  made  3,000  tons  of  copper  in  1784.  Present  pro- 
duction is  25  to  50  tons  yearly. 

MOKARCH  COPPER  MINING  CO.  CALIFORNIA. 

Mine  oflfice:  Callahans,  Siskiyou  Co.,  Cal.  Organized  under  laws  of  South 
Dakota.     Has  two  veins,  carrying  cuprite,  melaconite,  malachite,  azurite, 
U)mite,  chalcocite  and  chalcopyrite.     Property   is  now  being  developed. 
No  returns  secured. 
MONARCH  GOLD  &  COPPER  MINES,  LTD. 

Office:  543  Chamber  of  Conunerce,  Portland,  Ore.  Mr.  B.  Fallows 
Writes  that  the  property  is  only  a  prospect,  and  not  worthy  of  a  place  in  a 
list  of  copper  mines. 

MONARCH  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  219-53  State  St.,  Boston,  Mass.    John  B.  Hadaway,  president; 

Geo.  E.  Warren,  secretary;  G.  P.  Morrill,  treasurer;  C.  L.  Barker,  general 

manager.    Lands,  in  the  Big  Bug  district  of  Yavapai  Co.,  Arizona.    Treaa- 
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uppr  of  the  rompany  writes  that  the  property  ia  not  a  prodticeT  und  tiai 

riiin<'ral   viducs  art*  mainly  gold. 

MOND  NICKEL  CO.,  LTD.  OHTARIO. 

Offices:  36,  Victoria  St.,  S.  W,,  Eng.  Mine  office:  Victorii*  Mines,  On- 
tftriu,  Origani«ed  1900,  with  capitalisation  XtKJO,UOO,  in  aOQ.UUU  ordintfj' 
shares,  par  £1;  50,000  preferrpd  shares,  par  £5»  and  50*000  defernni  sh«rei, 
par£l.  Dr.  Lvidwig  Mond,  chainwan;  llobert  Mathiaa^  BecTeta^;  Ludwig 
Mond,  Sir  Andrew  Noble,  F.  R.  8.,  Hon*  O.  A.  DrummoDd,  Chas.  J.  Gallo- 
way, J.  P-,  Jaa.  Ross,  Saxton  W.  A,  Noble,  Alfred  Mond»  Dr.  Carl  Laug^, 
Kobert  L.  Mond,  directors;  Dr.  Bernard  Mohr,  general  manager;  Hlnuii 
Hixon,  nmnager  at  mint'sB.  Properties  carr}'  copper  and  nickel,  and  am 
tqiiipi^od  with  steam  power  and  atrial  tramway*  Haa  a  smelter,  completed 
May,  1901,  and  made  1,1 17  short  tons  of  nickel-copper  matte  in  1901,  matte 
being  of  high  grade,  averaging  about  40%  each  in  copper  and  niciad,  Tim 
company  :i1bo  re  tines  nickel  and  manufactuiva  bluestone* 
MOHITOR  MINE.  MOlfTAIA. 

At  Butte,  Silver  Bow  Co.,  Mont.     Owned  by  the  Anaconda  Copper  Com- 
pany  and  leasi'd   to   Michael    Farrel.     G.   A.   Harrington,  superixitendrnt. 
Employs  about  25  men;  produces  copper  and  silver.     Is  connect^  und«r- 
groiirul  with  the  J.  I.  i\  and  Ground  Squirrel  mines. 
MONITOR  COPPER  MINllfG  CO.  BRITISH  COLUlfBU. 

A I  Albenii,  Vancouver  district,  B,  C.  Company  was  or^ganixiHl  in  1901, 
E.  A.  LeWald,  siipcrinteadent.  Property  t^  lt>r',Hted  on  tidewater.  Oi*^ 
mainly  chalcopyrite  in  iron  pyrites,  mixed  with  tiiagnetite;  d92  tons  of  ore 
sent  to  Tacoma  smelter  in  7  lots  retymed  130  per  ton.  Mine  has  h^f-tnile 
at* rial  tramway, 
MOlfTAGNAT  MINE.  HEW  CALEDOHUL 

Mini'  ofJjce:  Diahot,  New  Caledonia.     This  is  a  new  property,  in  pmocai 
of  ilcvelopiiiint,  and  apparently   hiH  a  large  ore  body. 
MONTANA  CONSOLIDATED  MINING  CO. 

Address:  care  of  M.  P,  Hillyer  &  Co-,  52  Broadway,  New  York.     Com- 
pany advertised  to  have  something  bett^^r  thim  tlie  Calumet  &  Heria,  but 
omitted  giN^ng  town,  county  or  state  in  which  mines  are  located,  and  f  urnijjhed 
no  detailed  reports  in  n'i*poiis<*  to  rep«?ated  inquiries. 
MONTANA  COPPER  &  GOLD  MIMNG  CO.  MONTAHA- 

Office:  135  Adams  St.,  Chicago,  Ills.  Mine  office:  Dillon,  Beaverhead 
(Vi,,  Mont.  CapitalijEation,  $1,000,000.  Albert  G.  Beaunisne,  president; 
A.  Percy  BaUou,  8<X'retar>^;  A.  Mauser,  superintendent.  Lands,  siindr^^ 
nuning  claims  in  the  Htonc  Creek  district  of  Madison  Co.,  Mont.  According 
to  statement  filed  with  the  secretary  of  state  in  Montana,  company  has  no 
indebtednesff.  Was  developing  by  crosscuts.  Property  closed  down  Aug- 
ust, 1902,  but  contpany  expected  to  iiesume  work  soon,  at  last  accounts. 
MONTANA  COPPER  MINING  CO.  MONTANA. 

Fonner  office :  1 11  Granite  Blk.,  Helena,  Montana ;  letter  to  ihii^  ttdd^as 
n^umcd  unflnimed,  (Jetolier,  U>fl2.     Mine  office:  Helmville,  Lewis  ^  Ctarkc 
_^Co.,  Mont.     Oi^anized  im)0,  with  capitalijeation  $1,000 ,000,  shar^  $1  par. 


i\ 


4 


HANDBOOK.  399 


A-  E.  SpriggB,  president;  J.  K.  Waito,  secretan .  Lands,  120  acres,  in  the 
Bjj  filackfoot  district  of  Lems  &  Clarke  Co.  Property  is  developed  by  shal- 
low shafts  and  long  tunneb,  showing  a  considerable  body  of  medium-grade 
concentrating  ore. 

MOITAHA  GOLD  MINING  CO.  MONTANA. 

Supposed  to  be  a  consolidation  of  the  International  Copper  &  Gold  Min- 
ing Co.  of  Mexico  and  the  Montana  Copper  &  Gold  Mining  Co.,  latter  owning 
Tclaims,  including  the  Ballarat,  in  Madison  Co.,  Montana.  No  returns  secured. 
MOHTANA  MINERAL  LAND  DEVELOPMENT  CO.  MONTANA. 

Mine  oflfice:  Basin,  Jefferson  Co.,  Mont.  P.  A.  Pauly,  superintendent. 
Said  to  be  opening  gold,  silver  and  copper  ores,  by  shafts,  and  to  have  a  st^ani 
plant  and  50-ton  concentrator.     No  returns  secured. 

HOHTANA  ORE  PURCHASING  CO.  MONTANA. 

Office:  31  Nassau  St.,  New  York.     Mine  office:  Butt^,  Silver  Bow  Co., 

Mont.    Oiganized  1 893,  under  laws  of  Mont  ana,  with  capital  izat  ion  $2,500 , 000. 

•^.  August    Heinze,    president    and    general    manager;    John    MacGinnLs, 

Vice-president;  Arthur  P.  Heinze,  secretary' ;  Stanley  Gifford,  treasurer.    This 

Qoiporation  is  controlled  by  the  United  Copper  Co.,  which  holds  76,791  shares 

^  the  capital  stock  issue  of  80,000  shares,  and  the  entire  issue  of  $1,000,000 

Cret  mortgage  bonds  of  the  Montana  Ore  Purchasing  Co.  is  also  owned  by  the 

XJnited  Copper  Co. 

MONTANA  &  ARIZONA  COPPER  CO. 

Charter  surrendered  and  company  out  of  business. 
MONTANA  VERDE  COPPER  CO.  MONTANA. 

Office:  21  Park  Row,  New  York.  Mine  office:  82  Owsley  Blk.,  Butte, 
Silver  Bow  Co.,  Mont.  Jos.  Johnston,  general  manager;  N.  F.  Normandy, 
secretary  and  treasurer.  Lands,  16  claims,  in  the  Bemice  district  of  Jefferson 
county.  Organized  1902,  under  laws  of  South  Dakota,  with  capitalization 
$2,500,000,  shares  $1  par.  Ifine  shows  assay  values  of  6%  copper  and 
$36  gold  per  ton.  Has  tunneb  of  275'  and  350^  Was  installing  stamp  mill 
and  concentrator,  near  Bemice,  in  July,  1902. 

80CIETE  ANONIMA  DELLE  MINIERE  DI  MONTECATINI.  ITALY. 

Offices:  49,  Piazsa  Santa  Apostoli,  Rome,  Italy.  Mine  office:  Bocche- 
giano,  Grosseto,  Italy.  Property  is  active,  employing  700  men.  Estimated 
output  for  1902  and  1903  is  1,400  metric  tons  for  each  year.  Organized  1888, 
"  with  capitalization  5,000,000  lire,  in  50,000  shares,  par  100  lire.  Dividends 
paid  1899-1902  have  amounted  to  77  lire  per  share.  I.  Castelbolognesi,  pres- 
ident; Alfred  Deschara,  of  Paris,  vice-president;  Alfredo  Santori,  secretary-; 
Paul  Marengo,  general  manager;  Guglielmo  Vallada,  mining  engineer. 

This  is  a  very  ancient  mine  and  has  been  worked  successively  by  the  Etrus- 
cans, Romans,  Goths  and  Italians.  The  ores  are  chalcopyrite,  bomitc  and 
chalcocite,  and  the  mine  is  opened  by  one  shaft  of  125  metres  and  5  tunnels, 
having  about  7,500  metres  of  underground  openings  and  500,000  tons  of  ore  in 
sight.  Property  is  equipped  with  steam  power  throughout,  and  has  a  concen- 
trating mill  with  5  crushers,  etc.  The  lower-grade  ores  are  heap-roasted, 
leached,  and  the  leach  water  run  through  tanks  containing  pig  iron,  giving  ce- 
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meat  copper.  There  is  ako  a  sulphunc  &ctd  platii  for  the  utilixatioii  of  \ 
iulphur,  which  runs  about  40%  in  ores  a%'eni4;iiig  ^W7o  (topper.  Annual pW* 
ductioD  b  5,000  to  6,000  tons  of  9%  to  10%  copper  on? ;  12,000  tons  of  cupmui 
P3*rit'e8  caxTj'ing  3?4%  copper  and  21,000  tons  of  cuprous  pyrit4i8  canyUig 
2H%  copper.  Nearest  railroad  station  is  Masaa.  Maritimar  20  rnUes  dktant, 
on  tbft  Mediterranean  Railroad. 
HOHTE  CRISTO  BONE.  KOlTTAIiL 

Said  to  be  Iwated  near  Rimini,  Lewia  <fe  Clarke  Co,,  Monl.»  but  letter  to 
that  acidrf'88  rptumed  tmclaiined,  November,  1902* 
IIOKTEREY  GOLD  MUHRG  CO.  WASHINGTOF, 

Mine  office:  Bolster,  Okanogan  Co.,  Waah.     M,  M.  Walsh,  superintenci- 
eiit.     Is  opening  copper  and  gold  ore  body  by  shafts  and  tunnel ,  with  a  small 
force. 
MOHTE  RUBIO  GROUP. 

Mine  office:  Paimogo,  Huelva,  Spain.  Omied  by  C.  A  J,  Sundh^im. 
Wm.  Guthrie  Bowie^  manager.  Is  a  group  of  3  govemmmt  concessional  area 
100  hectares,  including  the  Mont«  Rubio,  Gibraltar  and  Atbalcal  Arbalcal 
mines.  There  ane  extensive  remans  of  Roman  and  modem  workings  to  the 
water  level,  showing  numerous  maesea  of  ferruginous  gangue,  tmpivtgnated 
with  copper  occiuring  aa  oxides,  c:irl>onate9,  sulphides  and  sulphates.  P*t>p- 
erty  was  leased  to  the  United  Alkali  Co.,  of  England,  in  October,  1902.  L»- 
aees,  in  case  the  mines  de\T»lop  according  to  thinr  present  promise,  will  build 
a  railway  22  ki!ometn»s  to  Coifla  Vera!,  for  shipping  purposes. 
MONTEZUMA  MINING  CO.  WASHINGTON, 

A  group  of  6  claims  located  9  miles  from  Fairfax,  Wash,     Chv  occurB  as 
slightly  auriferous  chalcopyrite  in  a  fissune  \v\n  traversing  dioritc.     Has  only 
li mitred  dp\t»lopment. 
MONTGOMERY  GOLD  LEAF  MINING  CO.  NEW  JERSEY. 

Office:  Belviderc,  N.  J,     H.  G.  Deshler,  socrctarv^  and  treasurer.     Ac- 
quired mineral  rights  in  1901  to  1,028  acres  in  Pahaquarrj^  Twp.,  Warrtn  Co., 
N.  J.     Property  shows  low-gi-ade  ore  in  old  copper  workings.     Tunnel  was 
being  driven  at  last  accounts, 
MONTPELIER  MINING  k  MaLING  CO.  IDAHO. 

Mine  office:  Motit|>elicr,  Bear  Lake  CVk,  Idaho.     Frcd»trick  Ros^.-,  man- 
ager.     Was  developing  gold,  silver  and  copper ort^s  by  shaft,  with  steam  power, 
at  last  accoimts. 
MONTREAL  &  BOSTON  COPPER  CO.,  LTD.  BRITISH  COLUMBIA 

Office:  Canada  Life  Bldg.,  Montreal,  P.  Q.,  Canada.  Mine  office:  Gneen- 
wood^  B,  C.  Employs  70  men.  Organized  1898,  under  la^^'a  of  Nova  Scotia* 
with  capitalization  $3,000,000,  Bhares  15  par,  non-fisoessAble.  Annual  meet- 
ing in  ApriL  Stock  m  list-ed  on  the  Boston  exchange.  State  Street  Trust  Co. 
of  Boston,  fl^d  Munroe  k  Mtmro*^  25  Broad  St,,  New  York,  transfer  a^nts; 
Old  Colony  Trust  Co.,  of  Boston,  and  Knickerbocker  Trust  Co,,  of  New  York, 
ngistrare.  Cash  surplus  of  company  was  170,835  on  Nov.  1,  1901.  H.  H. 
^Melville,  president;  J.  N.  GreenahieldBp  ftmt  vice-preaident;  Thoe.  Croctott, 
coQd  vice^preiideot ;  A<  Muaroe,  lecret&ry  And  imMutrr.    Dl motor*  mi 
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preceding  officers,  J.  ('.  McDiarinid,  iX'Lantey  Nicoll,  Win.  Mitchell, 
G.  Crpighton  Webb,  W.  F."  Beal,  J.  Wesley  Allison,  Chas.  M.  Jesup  and 
W.  }i.  Coler,  Jr.  Harry  Johns,  mine  superintendent ;  Albert  I.  Goodall,  smelter 
luperintendent;  Malcolm  Galbraith,  mining  engineer. 

Lands,  4  claims,  area  112  acres,  held  under  crown  grant,  also  smelter 
ate  of  32  acres  and  townsite  of  80  acres,  in  the  Dead  wood  camp  of  the  Bound- 
iry  Creek  district,  British  Columbia.  Lands  show  four  lenticular  ore  bodies 
carrying  low-grade  sulphide  ores  containing  large  percentages  of  iron,  silica 
and  lime,  the  composition  rendering  the  ores  absolutely  self-fluxing.  The 
daims  of  the  company  are  the  Sunset  and  Crown  Silver,  on  which  the  principal 
development  has  been  secured,  also  the  Jewel,  Morrison  No.  7,  Ruby,  King  Sol- 
omon, C.  O.  D.  and  Florence  fraction.  The  ores  carry  a  little  gold,  but  it  has 
been  impossible  to  learn  the  average  percentage  of  copper,  from  the  company 
or  others.  It  seems  probable,  however,  that  the  ore  carries  an  average  of  2% 
to  2. 5%  copper,  >vith  gold  values  of  probably  about  $2  per  ton.  These  figures 
however  are  merely  estimates.  The  ore  is  so  low  in  grade  that  it  would  not 
be  worked  under  ordinary  circumstances,  but  the  conditions  surrounding  this 
property  are  altogether  extraordinary'.  The  ore  is  in  very  large  bodies  and 
,  mined  at  exceptionally  low  cost.  The  self-fluxing  nature  of  the  ore  and  other 
advantages  enable  the  company  to  smelt  at  a  fraction  of  the  usual  cost. 

The  main  shaft  at  the  Sunset  mine  is  412'  deep  and  the  Crown  Silver  shaft 
18  266'.  There  is  an  880'  tunnel,  502'  of  raises,  64'  of  winzes,  311'  of  drifts, 
and  3,800'  of  crosscuts,  giving  a  total  of  6,234'  of  underground  openings,  with 
250,000  tons  of  ore  blocked  out  for  stoping,  and  about  1,500,000  tons  of  ore  in 
«ght.  An  important  strike  on  the  150'  level  of  the  Crovm  Silver  mine,  in  J)e- 
<«niber,  1902,  gave  assay  values  of  about  $11  per  ton,  or  practically  double 
*be  previous  average  value.  A  trestle  leads  from  the  Sunset  shaft  to  a  2,000 
ton  ore-bin  on  the  railroad  track,  whence  ore  is  loaded  into  cars  for  shipment 
^  the  smelter.  The  mine  has  a  good  power  equipment  im^luding  a  No.  6  Cam- 
^'^n  sinking  pump,  80-h.  p.  double  cylinder  Lidgerwood  hoist,  with  14x20^ 
flinders,  100-h.  p.  double  cylinder  Jenckes  drum  hoist,  one-half  of  a  20-drill 
^Mex  IngersoU-Sergeant  air  compressor,  a  10-drill  air  compressor,  two  80-h.  p. 
•filers,  power  driUs,  machine  shops,  smithy,  assay  office,  bunk  houses  and 
boarding  house. 

The  smelter  is  at  Boundary'  Falls,  4  miles  from  the  mine,  and  is  served  by 

the  Canadian  Pacific  Ry.     The  Great  Northern  railroad  is  building  to  the 

district.     The  smelter  is  120x182',  and  78'  in  height.      It  was  built  1900-190 1, 

^th  a  single  furnace,  by  the  Standar4  F*yi^t;ic  Smelting  Co.,  but  was  never  used 

Until  bought  by  the  Montreal  &  Boston  and  blown  in  June  19,  1901.     The 

furnaces  ^re  40x176^  at  the  tuyeres,  nominally  of  300  tons  and  actually  of 

about  400  tons  daily  capacity.     The  seconc}  furnace  wa^  blown  in  Dec.  1, 1902, 

and  the  third  is  being  set  and  will  be  blown  in  about  March,  1903.     The  smelter 

has  crushers,  rolls,  Vezin  and  Bridgman  automatic  samplers,  belt  conveyers, 

Xo.  7  Comxersville  blowers,  steam  hoist,  250-light  dynamo,  etc.    The  dust 

flue,  of  stone  and  brick,  is  200'  long,  and  the  stack  is  9'  6"^  in  diameter  and  1 12' 

ja  t^if  ht.    Ibnelter  him  10  ore  bins,  each  10x34'  in  slse,  in  the  building,  also 
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3  large  on*  billies  and  coke  bins  outside,  mil  road  tra<.'ka  riinniiip  alK>%t'  aJl 

Fuel  Is  cheap  and  ordinarily  abundant,  hiit  a  five-im»filiis*  strike  m  tbe 
ranadian  coal  dt.strirfrt  in  1902  eaused  a  serious  inv\  ^horXtufsr  ^nd  jcivallv  r»r 
duced  thf  production  of  the  smclt^n     There  \^  plenty  of  water  in  tlu'  dislricl 
and  the  company  owns  a  good  wat<^r  power  in    Rountlary^  Frtlls,  udjuimof 
the  smelter.     For  1903,  the  company  plans  inslalling  5  hi'W  fumae*'*  »n<i  * 
converter  plant,  thr  product  of  the  smelter  now  b<'ing  turm^  out  as  rafttU',' 
averaging  45%  to  50^;,  fin«'  copper.     Production  for  10<)2  waj*  1 ,8rX»,000  lb«, 
and  1903  output  is  estimated  by  company  at  13,00(1, 000  lbs.     The  mining  Hind 
Bmehing  ctist^  are  prtibalily  as  low  ajj  can  l>e  found  any  wheri^  and  the  eompwv]! 
has  agcx>d  management.     It  seem«  altogrtiier  likely  that  tlw  Montreal  A  V0» 
ton  will  spt^edily  taki*  a  Ivadinjir  place  among  the  t'anadian  eopp*:r  iniue^»  aiMJ 
a  position  of  no  mt^an  importanc<^  in  llie  list  of  the  world's  largr  producers, 
MONTT  HERMANOS,  CHII^ 

Mines  aro  near  San  Juan,  Frrarina,  ('hihn  Princip/U  propt^rtics  are  th 
Quebradita,  ;MJ'  deep,  opent-d  in  1834;  Hosario,  280'  deep,  opened  in  \M 
Manto,  IGO'  deep,  opened  In  1J^46,  and  San  Jose,  180'  deep,  opened  in  1851-  i 
MOlfmrENT  COPPER  MIKING  CO.  MOHTABi 

In  CO  r^K)  rated  Augasti  1902,  by  Josepfi  i\  Heppler,  Mkx  8*  Chrifltie  tti 
E.  R.  Heppler,  of  Bvitte,  Montana,     No  returns  seen r(»d,  i 

MOOlf  GOLD   MUTOTG  CO.  CALIFORKll 

Office:   Valley  Springs,  (*aJ,      Mine  office:   Riehey,  Amador   ( 'o.J 
J.  B.  Lueas,  vice-president  and  grneral  majiager.   !his  two  shafts,  of  IC 
140'.     Vein-etuff  is  a  sulphide  ininrralijtatiun  of  diabase  and  talc 
Propi-rty  is  t)eing  devfloped  with  n  sniiUl  force. 
MOON-ANCHOR  COPPER  MINING  CO.  WYOl 

Office  and  mine:  Encamptnent,  t'arbon  to.,  Wyo,  Employs  10 
Origjanized  1901 ,  under  laws  of  Wyoming,  with  capitalization  SI  >OtM>,OC»0,  sharl 
%\  par,  non -assessable,  L,  W,  Ten  nan  t,  president  and  general  mana^ 
Geo,  Kuntzman,  vice-president;  W,  J,  Wemli^  s<^*rret.ary  and  treasuiier,  ij 
rectors  are  prt^H-ding  officers,  Uiehard  Herring  and  W.  J.  H.  Herring,  Land! 
3  unpatented  <4aims,  area  60  acres,  in  the  Upper  Platte  district  of  Corbonj 
Wyo.  A  50'  fissure  vein  of  sulphide  ore,  assaying  10%  eopp^^^r^  is  being  i 
by  a  200'  shaft,  wit  Ii  drift  at  bottom.  Mine  has  steam  hoist  and  dr 
IB  taken  9  miles  to  smelter  at  Encampment.  Company  will  sink  its  e 
and  drift  during  1903,  also  add  an  air  compn*ssor, 
MOONTA  CENTRAL  COPPER  CO.,  LTD.  AUSTRAUi 

OfTices:  3*),  Moorgate  St.,  London,  E.  V.,  Eng.     G.  F.  Bean,  chainna^ 
J.  A.  Russell,  3crretary ;  John  S.  Scott,  manafier^  Adelaide,  South  At 
Capital,  £110,000.     Property,    152  acres  on   YtJrke   Peninsula,  SoutI 
trail  a,  held  on  90-year  lease  from  June  30,  1SU2.     Waa  sinking  and 
at  last  accoimts. 
SOCIEDAB  MINERA  DEL  MORADO*  CHXlJ 

()\v7is  the  Aniiillotf  mint',  op*'ned  1860,  in  Ihe  department  of  Ff^U 
^ Chile.     Product  is  sMppeii  aa  matte,  wheri  working,    Afine  idle  at  pr 
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mSClSCO  MORAN.  MEXICO. 

Address  is  given  by  Mexican  government  as  a  producer  of  copper  at  Min- 
eral de  Asientos,  Aguascalientes,  Mexico.     No  returns  secured. 
MORENa    COPPER    CO.  ARIZONA. 

Office:  44  Broadway,  New  York.  Mine  office:  Morenci,  Graham  Co., 
Aril.  Was  formerly  known  as  the  Arizona  Gold  Mining  &  Milling  Co. ;  later 
SB  the  Gold  Cliff  Mining  <fe  Milling  Co.;  latterly  as  the  Morenci  Copper  Co., 
and  has  been  hard  up  under  all  names.  Lands,  sundry  claims  in  the  Morenci- 
Clifton  district  of  Graham  Co.  Has  a  150'  shaft,  showing  6%  copper  ore  on 
the  Micawber  claim.  No  returns  secured  in  response  to  repeated  requests. 
M0RHIN6  STAR  MUffE.  CALIFORNIA. 

An  old  property  in  the  Mogul  district,  north  of  Markleeville,  Alpine  Co., 
Cal.,  carrying  gold,  silver  and  copper  ores,  that  nm  as  high  as  17%  copper,  $32 
gold  and  49  oz.  silver  per  ton.     Property  is  supposed  to  be  idle. 
MORHIKG  STAR  MINIlfG  CO.  ARIZONA. 

Mine  office:  Dewey,  Yavapai  Co.,  Ariz.     E.  Devlin,  superintendent.     Is 
Aippoeed  to  be  developing  a  copper  ore  body.     No  returns  secured. 
MORROCOCHA  MINES.  PERU. 

Consul-general  St.  John  writes  me  from  Lima  that  it  is  reported  there 
that  an  American  syndicate  has  recentl}-  bought  the  Morrococha  mines,  in  the 
Yauli  district,  paying  £150,000  therefor.  These  mines  are  .said,  in  Peru,  to  be 
as  valuable  as  those  of  the  Cerro  de' Pasco,  but  this  estimate  must  depend  on 
pOKibUities,  rather  than  on  results  secured  from  piist  operations. 
MOROITG  HONE.  ,  VIRGINIA. 

A  property  near  Virgilina,  Va.,  said  by  the  commissioner  of  agriculture 
<>f  Virginia  to  have  good  prospects.     No  returns  secured. 
MORRISON  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Deadwood,  Yale  &  Cariboo  district,  B.  C.     F.  H.  Oliver, 
Manager.     Has  gold-copper  ores,  opened  by  tunnel.     At  last  accounts  com- 
pany was  negotiating  for  sale  of  mines  for  a  sum  statc'd  to  l)e  $186,000. 
MOTHER  LODE  COPPER  MINING  CO.  VIRGINIA. 

Organized  September,  1902,  under  laws  of  New  York,  with  capitalization 
^1,500,000.     No  returns  secured,  but  Joseph  H.  Morong,  of  Virgilina,  Vir- 
ginia, is  one  of  incorporators  and  this  company  presumably  takes  over  the 
Morong  mine. 
^OUNT  BABINDA  MINE.  AUSTRALIA. 

A  property  in  Queensland.     Ore  is  dressed  by  hand-cobbing  to  about  23% 
copper  and  20  oz.  silver  per  ton,  with  a  small  amount  of  gold.     Production  is 
on  a  very  limited  scale. 
MOUNT  BULGA  COPPER  CO.  AUSTRALIA. 

In  the  Orange  division  of  New  South  Wales.     Was  developing  at  last  ac- 
counts.    Installed  new  machinery  plant,  1901-1902,  and  had  considerable 
undeigroimd  openings,  but  had  not  begun  stoping  at  last  accounts. 
MOUNT  CHALMERS  COPPER  MINES,  LTD.  AUSTRALIA. 

Compaoy  went  into  voluntary  liquidation  May,  1901 ;  J.  N.  Tickner,  70, 


404 


THE  COFPYM  UANnnOOK. 

Property  b  at.  Rwk 
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BiAhnpagatiO,  London,  £,  C\^  Kng.,  riqiildator. 

ton,  Qijf^ensland, 

SOCIETE  DES  MIITBS  DE  CUIVRE  DE  MOUT 

CHALMERS, 

OffircH:  LSh  d.  HausRfimnn,  iiO,  Pam,  France.     Propprtv^  prratiniji 
eated  in  Queonalaiid,  Australiii,  and  \x»r}'  likfly  the  sanip  company  an  1 
ChalimMift  CopptT  Mitips,  Ltd. 
MOmfT  DIAMOND  COPPER  CORPORATION,  LTD.  AUSTRAIM 

Offices:  iS,  lirond  St.  Ave,,  London,  E*  ( ;,  Eng.     E.  Fewing-^,  c4u*iniim 
L.  G.  Bmwn,  sec  re  tan  .     Property,  240  acres  of  leasehold,  5  mUi-j>  uorthpai 
of  Wftiidip  pnldfit'Itis,  Sotilh  An.strali;^.     Nf»  r»^tuma  secured. 
MOUNT  DONALDSON  COPPER  CO.,  LTD.  TASMAH 

Offict*s    6;^,  Graeeehurch  St.,  I^mdon,  K-  C.,  Eng.     H,  Bymi%  chairina 
D,  B,  Cotton,  9ecrr«tar\';  capital,  mirninal,  £150,<XK).     Property*  is  150  j 
on  Mt,  I)oniild»nn,  ( orinna,  Tas mania.     Latest  accounw  from  Tasm 
not  indicate  that  any  attempts  an-  Iw^np  niade  at  mining  on  \\\m  propel 
MOUNT  EDDY  MINING  A  DEVELOPMENT  CO.  CALIPORIf] 

Ofticf*:  Han  FranriMc-o,  (Vd.     Lancin,  14  claims  near  Sisson,  Siakiyow  4. 
C*ftl.     No  returns,  and  it  cannot  Lm*  learned  that  any  a^^rioiia  intning  baa  be 
attempted. 
MOUNT   FISHER    PROPRIETARY   CO.  AUSTRAL 

Was  plioinin*:  to  Itutld  a  smelter  in  1902,  hut  no  returns  seeurfMJ, 
MOUNT  FLORA  MINE.  AUSTI 

Mine  oth<*e :  Mackey ,  Queensland.     Made  17  tons  of  copper  in  190 IJ 
rettirosj*ecnred  aotl  profw^rty  snppo(*«^d  to  be  idle. 
MOUNT  FRASER  COPPER  MINES,  LTD.  AUSTRAL 

Offiwa:  5-6,  Givat  Westniinsti^r  St..  London,  E.  C,  Enf.  Mine  olfi 
Springfield,  Count)'  Bat  hurst,  Orange  Division,  New  South  Walt«s.  A.  A.  F 
miTf  ehaimian;  0,  Addison  StM>tt,  secrt^tary.  Capitals  nominid.  £7,5 
Lands,  the  *Springfield  claims,  county  Bathnrat,  held  under  mining  Ira 
Mines  closed,  OelolxT,  ItX^l,  aft  ♦rsciMj  ring  a  vi^y  small  production. 
MOUNT  GARNET  FREEHOLD  COPPER  h  SILVER  AUSTRAL 

MINING  CO.,  LTD. 

Offices:  Finshim'  Housi%  London,  E.  C,  Eng.  Austndian  officr: 
Qvti^n  St.,  Melbourne,  Victoria.  H.  Patterson,  chairmaji;  J.  Moffat,  mani 
ing  director;  J.  W.  .\shcroft,  general  nuinager;  J.  M.  Potter,  mine  nmaimur; 
Habben,  secretarj'  in  Engbmd;  '1\  Rolhis<.>n,  8»'cre1ar>^  in  Australia.  Compa 
n'gistered,  Dccenilx^r,  189S,  iu  Victoria.  Capital,  imminal.  £20fl,0<K»;  i«8Ui 
£150,000.  An  iisaue  of  dcl>cnturcij  has  been  authorizi  d.  Lands.  60  m 
freehold  and  152  acres  leasehold  at  Mt.  Garnet,  Herlxrton,  Qoeensland,  car 
ing  copp<*r,  sihcr  and  zinc  ores.  This  Is  mtjch  ihe  moat  importAol  eop| 
property  in  Qucf-nsland,  and  waa  working  about  500  men  during  tJie  first  li 
of  1902,  Company  has  a  smelter  with  2  furnaces,  put  in  blast  July,  I9i 
Production  for  1901  was  1,884  tons  copper  and  389.669  02.  sih*er,  s^cuhkI  fn 
the  smelting  of  35.616  tons  of  ore.  Property  liaa  been  greatly  hafupered 
lack  of  adequate  transportation  fatalities,  but  a  railroad  from  Lappa  Lappa 
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Mr.Gjimjpt  was  complft^l  in  the  summer  of  lfK)2.     M  Ifisi  a<Tounlisthr  mine 
^aa  making  175  to  275  toim  of  n'finpti  coppt^r  pt  r  inonth,  ttnil  is  cvidcnth'  dr^- 
tiiu'd  r<»  Un^omi'  oni*  of  tKr  largi'St  prtKiin-fra  of  Aiisf rulia. 
MOUNT   GARHET   k,   CHILLAGOE    EXPLORATION.  AUSTRALIA. 

A  prop<'rty  t»f  3fi3  ai'n-s  in  ihv  Mt,  (Janiit  diiitrkt,  yiutnshimi,  on  which 
luon-  or  It'st*  divr lopni(»nl  \vtn  k  \\i\»<  \nvn  dniie- 
JiOUIfT  JDXES  PROPRIETARY  MITflNG  CO.  TASMANIA, 

Vddn_'88:  ran*  of  *t\  L.  HootL  {tf^i-nt,  Htibart,  Tiiammiiu.     Owns  lund«  in 
ihc  Ml.  ,Iukt»!Si  HHdt  Tii«mani«,  and  is  drivini^  tt  tunnel  to  pmvt*  tht^  niii  of  rop- 
[tr-licapinic  f<wdi  opi'iied  hi^lirr  on  \[\v  hill. 
MOUWT  LYELL  MlNIlfG  A  RAILWAY  CO,,  LTD,  TASMAIflA. 

<)fBt*»-H:  l'iti?<l>un  Hl>Ll?^^  L<>iid<jn.  E.  r.,  Eiig,,  and  U9*  Queen  St.,  Mtl- 
iHJunu^,  Australia.  Mine  office:  Gonnaneion,  Moutiif^ue  t'o.,  Tasmania. 
B.Kelly,  ehainnan,  and  W.  Knox,  viei'-clminimn,  Melbourne;  F.  Dutton, 
chatrmati,  Lcmdon;  Rnhtrt  K\  Stieht,  general  manager;  A.  Mellor,  srcpetary 
*l  Mplboume;  K.  Hablnn,  seeretarv  in  London;  Hon.  N.  J.  llrown,  agent, 
Ro^mn,  Tn^niaiiia.  (  a|>ita],  nommal,  £fKK),(MK),  issued  £H25.<KXJ,  shares  £3 
pi^  Ib  a  regular  divid<'nd  payc*r.  ProiM-rty,  395  nvw^  of  mining  lands  and 
^'1-acpc  smelter  site,  at  Gornianston,  Montague  t  o.,  Taaiuania,  abo  quartJi 
'Wid  limestone  quarries  for  flux,  and  railway  37 J'^  miles  from  QufH^nstnwn  to 
"*^atta  Point,  Macquarie  Hnrhovir,  Ta«<imania.  Has  abHi)rl>ed  the  ndneg  of 
^'i*'^nth  Tharsis?!,  Uo\  al  ThaiTsis  and  King  Lyell  eonipunies.  P^uploys  about 
?,(K)fj  iiiffi  ifi  ijperating  itH  minei<,  HMjeltei^  and  railroad,  Ha.H  it  coking  plani 
'^f  o^Jovras  at  Port  Kembla,  X.  S.  \\\  FVodnetion  \\a*s  9,132  tont*  of  fine  cop- 
per for  the  year  ^^ndinjf  June  39,  1!K)L  l\>r  the  «|uarter  ending  J«me  39,  19U2, 
lb«  company  sniilted  92,948  hing  tons  of  tire,  prodneing  therefiom  1,879  tons 
'>f  eopper,  171 ,  133  oz.  of  silver  and  5,55r>  oz,  gold. 

This  company  Ijei^an  production  in  181J6.     The  ore  bodies  lie  between  a 

tconplciujerate  f<iot  and  a  Hchi>it<?se  hanjcing,  i-onsLsting  of  a  8*"ries  of  lensea  100' 
to  39<1' wide,  whir h  run  to  IJHIO'  in  length  and  an*  of  unknown  depth.     The 
mine  \n  worked  o|M'n-caHi,     Tlw  on^  bodies  aiv  essentially  nuiiksive  iron  py rites, 
i*arr\'inje  about    15%  ehalcopyrite  and  assaying,  for  the  entin"  body*  about 
^KjJ  5%  oopp«^r,  2  oz,  silver  and  I  H  dwts.  ^old  per  ton,  but  the  portions  treated 
^BiUT<  ticher,  the  higher  grade  oie«  occurring  mainly  \\s  lumehes  on  the  foot  wall 
^Bpide,  wme  of  these  nmning  a«  high  as  20%  copper  with  \'erv'  large  values  iti 
^^Bpld.     Property  has  a  good  water-power,  which  ia  partially  ulllix*  d, 
I^K       (Vmipany  has  a  smelter  on  the  western  slopt^  of  Mt.  Lyeil,  about  1  ?^  miles 
^^Trom  the  mine,  to  which  ore  is  sent  by  ai-rial  tram,  also  a  smeltc^r  at  Sydney, 
X*  S»  W,,  which  uses  the  pyritic  system,  this  being  the  largest  plant  of  this 
Hkind  in  the  world.     The  product  is  blown  to  blister  copper  assaying  98%  to 
l^fcfl%.  and  carrying  an  average  of  *i5  oz.  .silver  and  about  5  oz,  gold  pT  ton, 
^^^■liis  Wing  sent  to  the   Baltimore  C'opprr  Smelting  *fc  HoUing  To.,  of  Bfdti- 
'^Pniore,  Md.,  Vr  S.  A.,  for  electrolytic  refining. 

MT,  LYELL  BLOCKS  CORPORATIOH,  LTD.  TASMANIA. 

Offices:  72,  Bijihopsgat^;  i^X,f  London,  E.  {\,  Eng.,aml  17,  Queen  St.,  Mel- 
bourne, Australia.     C*  S,  Bcale,  fi»?en'tar\'  in  London;  Thomas  Roll msqcl, sec- 
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re.tarj'  in  Molbounie;  T.  Taylor,  miee  manager;  Hon.  N.  J.  Brovvn.  agi^m,  Bo- 
hart.,  Tasmania.  Capita!,  £300,000.  Property,  133  arrrg  on  Mr.  LycU.  Mon- 
tague  C-o,j  Tasmania.  Om  is  simt  to  thr  Mt-  Lyell  Mining  «fe  Ry .  Co.*s  smelter 
for  redaeiion.  Native  r«ppi*r  has  been  found  in  an  aixillaceoua  schist  in  suf- 
ficient quantity  to  justify  concentration,  principal  ore  bodies  arc  sulphides 
of  low  grade*  Production,  is  small.  Mine  employed  41  oien,  at  Ust  ftc- 
coiinta  from  Tasmania,  October,  1902. 
MOtmi  LYELL-COMSTOCK  COPPER  CO,,  LTD.  TASMAHU. 

OfHcpi*:  153-5,  Lcadcnhall  St.,  London,  E.  C,  Eng»,  and  Equitabk 
Bldgs.,  Collins  St:,  Melbourne,  Australia.  H.  McDonald,  chairman;  T.  Urqu- 
hart,  London  secretarj^;  N.  Madden.  Melbourne  secretarv^;  T.  L.  Hood.  fl|^t, 
Hobart,  Tasmania.  Capital,  nominal,  £500,000;  issued,  £400,0^10.  PT»>p- 
erty,  93  acres  on  Mt.  Lyell,  Tasmania.  At  last  accounts  no  work  was  in  prog- 
reas, 
MOUNT   LYELL   CONSOLS.  TASMANU. 

OfficTvs:  Ef|ui table  Hldg5.,  Collins  St.,  Melbourne,  Australia,  .L  P.  Lon- 
ergan,  rhaimjan;  N.  Mjidd«'n,  secretary;  H.  S.  Muir.  mine  nianai^er;  D.  J. 
Mackay  Ar  Co.,  13S,  Leadenhall  St.,  London,  E.  C.,  Enjc:.,  British  af^ent^.  Or- 
ganized under  laws  of  Victoria,  with  capitalization  £126.000.  Property,  5() 
acres  on  Mt.  Lyell  and  40  acres  on  Mt,  Dan^in,  Tasmania,  Only  prospecting 
work  is  in  progress. 
MOUNT  LYELL  COPPER  ESTATES,  LTB.  TASMANIA. 

OfRcf's:  85,  Crarerhurch  St.,  London,  E.  C.  Eng,  N,  C^hen,  rhaimian; 
F.  W.  Errardt,  secretary.  My  I  i  us  Cohen.  W,  G.  Browne,  A.  G,  D.  Bem- 
acchi,  J.  Gillespie  and  W.  P  Henderson,  directors.  Lands  comprise  4  leaaea 
of  142  acres  in  the  Mt.  L\etl  district  of  Tasmania,  All  operations  suspended 
MOUNT  LYELL  EXTENDED  CO.  TASMANIA. 

Office-s:  138,  Leadenhall  St.,  London,  E.  C,  Eng.„and  Equitable  BIdgs., 
Collins  St.,  M*'llmurne,  Australia.  J.  P.  Lonergan,  chairman;  J.  P*  Madden, 
fii*cretar>*  at  Melbourne;  J,  M.  Taylor,  secret ar}'  at  London.  Capital^  nomi- 
nal, £150,(KiO.  Property,  30  acres  on  Mt.  Lyell  and  80  aciBS  on  Mt.  Darwin; 
latter  being  prospected. 
MOUNT  LYELL  NORTH  CO.  TASMANIA. 

OfTicpst:  153,  L«>adrnhall  8t.,  London,  E,  C,  Eng,     No  returns  i»ecured, 
MOUNT  LYELL  SOUTH  CO.  TASMANIA. 

Officios:  153,  Li?adenhall  St.,  London.  E.  C,  Eng.     No  n? turns  s» 'cured. 
MOUNT  LYELL  TASMAN  COMSTOCK  GOLD»  SILVER,  TASMANIA 

LEAD  &  COPPER  MINING  CO.,  LTD. 

Office:  Launceston,  Ta-smania.     C,  H,  F.  8hem,  agent.     Was  emptoying 
25  men  in  prospecting  and  development  work,  in  July,  1902. 
MOUNT    LYELL   WEST    CO.  TASMANIA. 

Ofhcei*:  16,  St.  Helens  PI.,  London.  Eng.     No  returns  secured, 
MOUNT  MORGAN  COPPER  MINING  CO.  AUSTRALU. 

Mine  ofhce:  Mt.  Morgan,  Queensland,  Aui<tr:difi.  8.  Phillips,  manager. 
Has  four  shaft .s  and  upwards  of  1 .000'  of  undr rg  n  »u  nd  openings.     Was  employ- 

10  men  in  de\'clopni€iit  work  at  last  accounts. 
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HOUHT  PLEASART  MINE.  AUSTRALIA. 

Mine  office:  Cobar,  Robinson  Co.,  N.  S.  W.,  Australia.  Works  pockets 
of  chalcocite,  chalcopyrite  and  carbonate  copper  ores,  which  are  sent  to  the 
^bar  plant  for  smelting.     Is  a  small  producer  only. 

^OUHT  ST.  HELEN'S  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Office :  Marquam  Bldg.,  Portland,  Ore.     Mines  at  Spirit  Lake,  via  Castle 
^4xkf  in  the  St.  Helen's  district  of  Skaminia  Co.,  Wash.,  50  miles  from  Port- 
^^tid.    Employs  25  men.     Organized  1902,  under  laws  of  Oregon,  with  ci^ai- 
5^1i»tion  $1,800,000,  shares  $1  par,  non-assessable.     Hugh  McGuire,  pres- 
*^nt;  Thos.  Prince,  vice-president;  Chas.  A.  Marsh,  secretary;  Dr.  Henry 
^Taldo  Coe,  treasurer.     Directors  ap&  preceding  officers,  C.  W.  Sherman,  J.  K. 
t--ocke,  L.  O'Connor  and  A.  C.  Smith.     Robert  A.  Foster,  general  manager. 
Il..and8,  2  patented  and  33  unpatented  claims,  area  600  acres,  also  40-acre  mill- 
^ite.     Has  8  fissure  veins,  of  which  5  are  being  given  attention.     Ore  occurs 
^8  sulphides  in  veins,  1'  to  12^  wide,  in  a  mineralized  zone  of  low-grade  ore  sev- 
eral hundred  feet  in  width,  the  richer  portions  assaying  9%  copper,  occasional 
lead,  $8  gold  and  40  oz.  silver  per  ton.     Has  tunnels  of  350'  and  420',  also 
surface  cnts.     Estimated  ore  blocked  out  for  stoping,  20,000  tons.     Company 
Tises  water  power,  with  80-h.  p.  Pelton  wheel ;  has  air  compressor  and  drills, 
also  sawmill,  all  installed  late  in  1902.     Company  is  planning  a  concentrator 
of  50  to  100  tons  daily  capacity.     Mines  will  begin  shipping  in  the  spring  of 
1903.     Low-grade  ores  have  shown  concentration  of  18  into  1.     Nearest  rail- 
way 40  miles,  but  three  lines  are  surveyed  into  the  district. 
MOUNT  SHASTA  GOLD  MINES  CORPORATION.  CALIFORNIA. 

Office:  431  Stock  Exchange,  Chicago,  El.  Mine  office:  Redding,  Shasta 
Co.,  Cal.  Delos  P.  Phelps,  president  and  treasurer ;  Frank  E.  Ware,  vice-pres- 
ident and  general-manager;  H.  S.  GiUett,  secretary;  R.  F.  Harrison,  superin- 
tendent; J.  K.  Keating,  smelter  superintendent.  Organized  under  laws  of 
South  Dakota,  with  capitalization  $20,000,000,  shares  $1  par,  non-assessable. 
Present  company  is  a  reorganization  of  the  Mt.  Shasta  Gold  Mining  Co.,  which 
paid  a  small  dividend  in  1899.  Capitalization  was  increased  to  permit  ab- 
sorption of  the  Bully  Hill  mine  in  October,  1902,  ('apt.  J.  R.  De  La  Mar  selling 
his  Bully  Hill  and  other  copper  holdings  in  Shasta  Co.,  and  also  his  Gold  Mount- 
ain gold  mine  in  San  Bernardino  Co.,  Cal.,  taking  payment  in  stock  of  the  Mt. 
Shasta  Gold  Mines  Corporation.  Stock  is  to  be  listed  on  the  Boston  Ex- 
change. Lands  include  upwards  of  4,000  acres  of  copper  and  gold  mining 
property,  several  thousand  acres  of  timber  lands,  several  townsites,  sundry 
water  rights,  etc. 

Company  is  operating  the  Mt.  Shasta  gold  mine,  main  shaft  350',  retim- 
bered  1902  and  to  be  sunk  to  a  depth  of  750'.  New  machinery  installed  in 
1902  includes  hoist  good  for  one-half  mile  depth,  new  air  compressor,  power 
drills,  etc.  Property  has  area  of  620  acres,  showing  about  25  quartz  veins. 
Main  vein  is  a  fissure  with  clay  gouge  in  a  chloritic  schist,  running  5'  to  15' 
wide,  with  a  pay-streak  of  1'  to  2',  which  gave  average  n»tums  of  $28  per  ton 
from  4,000  tons  treated  at  the  Keswick  smelt^^r.  Balance  of  vein-matter  is 
quartz  and  schist,  carrying  from  a  trace  to  $50  gold  per  ton,  and  averaging 
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16  to  17  per  ton.  Mine  hm  ahoiil  I  mlK^  of  yndt'r^roniid  opening,  luad  a  fi- 
st amp  mill  with  ruontlily  mpafity  of  IMM)  Ums,  ^^  hicli  is  to  be  Izirgely  int'n'asw' 
Works  about  liS  iiirn,  aiid  uvts  al>oyt  $2»lMil)  pi-r  riiuiith, 

The  Gold  Mountain  mine,  in  8an  Bernardino  i'o.,  Cal.,  has  about  l,00t* 
acrea  and  carries  a  vein  estimated  by  John  A.  Church  to  be  400'  to  500'  ind*' 
and  1  mile  long,  judging  by  the  outcrop.  This  is  worked  as  a  quarry,  and 
shows  about  4,<K10,000  tons  of  free  milling  quartz,  estimat<?d  to  cam^  an  avef 
age  of  $4  to  $5  gold  per  ton.  Has  a  40-st  amp  mill,  and  ore  to  feed  it  cifflbi* 
blastt'd  down  by  a  doxen  men  or  less.  Has  a  water  supply  adequate  for  trpat-' 
ment  of  2,fW>0  to  3JHK)  tons  daily*  and  a  water  power  of  about  1,000  h.  p.  i* 
a\'ai1able  for  development.  Mr.  Church  estimatea  that  the  total  coat  of  min- 
ing and  milling  should  not  exceed  f  I  50  per  ton  with  a  100-»tamp  mill.  Com- 
pany contemplates  adding  100  stamps  to  preik'nt  equipment. 

Th*!  copper  mines  and  claims  of  the  Ml.  Shasta  Co,  include  the  Bully 
Hill,  Summit  Si  Graves,  McClure  group,  United  <  'opper  and  ^\  iothrop.  Bully 
Hill,  which  is  the  sit4?  of  the  principal  development,  rises  1,200'  above  the  sur- 
face of  the  surrounding  country,  having  a  diameter  of  about  4,000'.  It  is 
composed  of  eruptive  rocks,  prineipaJly  rhyolite^  and  has  3  mineral  sooca, 
running  approximat+^y  north  and  soutli,  with  indications  of  2  additional  Bones. 
The  ore  ocrui*s  in  lenses,  having  a  kaolin  gottge  of  1'  to  3fl'  on  one  or  both 
walls.  Veins  are  holding  in  width  and  valui's  to  the  depths  yet  opc'oed,  and 
are  likely  to  prove  peraistent  and  of  good  fjrade  to  great  depth.  The  main 
ehutt's  or  lenses  have  numerous  feeders,  from  a  ft  w  inehcij  ti»  30'  wide,  cany- 
ing  2%  to  20%  copper,  with  from  a  trace  to  $1 5  pold  pi-r  ton.  The  lenses  an? 
20'  to  3tK>'  long  horizontally,  2'  to  40'  wide,  and  one  has  Ix-en  fidlowed  to  a 
depth  of  70t^'.  The  count  ft,"  roek  is  more  or  les-s  iinprt^gnated  \nth  mineral 
values  and  in  the  eent<*r  of  the  hill  for  a  distance  of  2lK('  to  MV  the  it*  Is  a  Eoiit 
rarrj'ing  about  3%  copjx^r  and  J2  pold  and  .silvt*r  per  itin,  with  tiiliciou 
gangue,  this  Ijeing  the  only  considerable  body  of  silieious  ore  yet  opened  in 
the  district,  and  being  highly  deairable  for  a  flux  to  use  with  thi*  iron-ropp*^r 
sulphides  of  the  district.  The  outcrop  is  a  heavy  gossan  capping^  usually  av-  ■ 
eraging  a  low  but  workable  grodc!  of  gold  and  silver,  with  occasional  patches  " 
nmning  up  to  1200  gold  and  600  oz.  sih'er  per  ton.  The  copper  zone  is  reachi-d 
at  a  depth  of  20'  to  15i>'  from  thesurfa*^^  of  "the  outcrop.  The  zone  of  second* 
ary  enriclmunt,  at  a  depth  of  100'  to  2t)0',  carries  high  values  in  chidcocit<% 
with  some  cuprite  and  malachite?,  ranging  up  to  20%  copper  and  $20  gold  an<l 
silver  p*'r  ton.  lielow  the  stTondary  zone  come  the  unaltemd  iron-copper 
sulphides,  assaying  up  to  9%  copper,  with  small  gold  and  silver  values  and 
carr%'ing  amali  quantities  of  zinc. 

The  Bully  Hill  niini-,  20  miles  northeast  of  Iron  Mountain,  was  opened  aa 
a  gold  mine  and  worked  the  gossan  with  rather  indifferent  resulte,  until 
copper  ore_9  were  developed  at  depth.  The  Bully  Hill  property  has  18  pat- 
ented claims,  area  213  acres,  and  is  equipped  with  complete  steam  and  elec- 
tric plants,  air  compressors,  drills,  etc.,  with  about  5  miles  of  underground 
openings.  Tlie  mine  h  timbered  with  squari*  sets  and  opened  nvainlv  by  tun- 
nels, giving  cheap  ore  extraction.     The  developi-d  ore  bodies  range  4'  to  lOO^ 
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vide,  sTeraging  ^.    In  No.  3  shaft  there  is  an  undei^round  station  100' 
square,  containing  powerful  hoisting  and  pumping  machine r>'. 

The  holdings  of  the  Mt.  Shasta  on  Bully  Hill  include  the  Michigan,  Mc- 
(Sure  and  misceUaneous  elaims,  in  addition  to  the  Bully  Hill  mine  proper, 
giving  a  total  area  of  about  1,200  acres.     These  miscellaneous  claims  had 
4>out  half  a  mile  of  tunnels  previous  to  the  absorption  of  the  Bully  Hill  mine, 
^wing  several  ore  bodies  15'  to  70'  wide  and  a  numl^er  of  smaller  veins  run- 
fiing  3'  to  8'  in  inidth,  the  main  ore  body  averaging  38'  wide,  and  giving  good 
*8Bay  values  in  copper,  gold  and  silver.     The  Winthrop  min«»  is  at  Copper  City , 
2  mfles  from  Bully  Hill,  and  has  had  but  little  work.     The  United  Copper 
^>t)iip  of  20  claims,  area  400  acres,  lies  near  the  Trinity  and  Balaklala  mines, 
*t  Copley,  and  has  about  250'  of  tunnels,  showing  ore  in  a  contact  vein  be- 
tween rhyolite  and  quartzite,  this  ore  body  being  extensive,  but  of  low  grade. 
The  Summit  and  Graves  properties  are  west  of  the   Sacramento  river, 
"^  miles  from  Kennett,  in  the  Iron  Mountain  section  of  the  Shasta  county  belt, 
^nd  are  opened  by  tunnels,  showing  sundry  ore  bodies,  one  of  which  is  a  50' 
Vein  of  low-grade  concentrating  ore,  another  being  a  40'  vein  of  3%  copper 
ore  carrying  $1  to  $2  gold  and  silver  per  ton,  while  the  third  is  a  35'  vein  of  sul- 
phide ore  giving  assays  of  7%  copper  and  S2  to  $3  gold  and  silver  per  ton. 
.About  OOC  of  development  work  has  been  done  on  these  groups. 

The  Bully  Hill  smelter,  which  cost  about  $200,000,  has  a  capacity  of  125 
to  150  tons  dally,  and  is  to  be  enlarged  to  500  tons.  The  mill  is  terraced,  per- 
mitting the  handling  of  material  by  graWty.  The  roast-stalls  are  in  series, 
wyfclring  a  structure  39x310'  with  90'  stack.  There  are  2  McDougal  calcining 
furnaces  and  a  42x120*  blast  furnace.  There  are  2  stands  of  converters  with 
5-ton  shells  of  68x98*',  matte  being  handled  by  electric  cranes.  The  furnace 
chaige  is  usually  one-half  raw  and  one-half  calcined  ore,  the  product  being 
98%  blister  copper,  which  is  refined  by  the  Delamar  works  at  Carteret,  N.  J. 
The  smelter  also  has  a  well-fitted  machine  shop. 

The  company  plans  building  a  2,000-ton  smelter  midway  between  its 
mines  in  the  eastern  and  western  parts  of  Shasta  county.  Owinp;  to  the  Mt. 
Shasta  company's  mines  having  large  bodies  of  low-grade  silicious  ores,  which 
are  lacking  in  the  Mountfun,  Balaklala,  Trinity  and  other  copper  mines  of 
the  district,  it  b  thought  that  arrangements  can  l>e  made  for  XQvy  extensive^ 
custom  smelting  in  addition  to  the  reduction  of  the  company's  own  or»'s. 
The  Mt.  Shasta  is  a  big  property,  with  promise  of  becoming  a  large  producer, 
and  is  being  managed  and  developed  >vith  vigor. 

KOUIIT  STERLING  MINE.  CALIFORNIA. 

O^vned  by  Kneiper  &  Ashbrook,  in  Section  10,  Town  12  South,  Range  23 
East,  Fresno  Co.,  Cal.     Developing  by  tunnel  at  last  accounts. 
KOUKT  THECKLA  MINE.  AUSTRALIA. 

At  Kangaroo  Hills,  Queensland.  Opened  1900.  Made  23  tons  of  copper 
and  6,315  oz.  silver  in  1901.  Owners  understood  to  contemplate  building  a 
smelter. 

MOUNT  WASHINOTON  COPPER  CO.  MARYLAND. 

Office  and  mines;  Mt.  Washington,  Baltimore  Co.,  Md.    I.  Yellotti  re« 
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Oi-'iver.  For(*rlosiiTr  procretHnps  were  liegun,  Xo vernier,  1902,  for  sal^f  ^ 
profH^rty  utidcr  a  $:i'i.(KKI  rtinrli;ti|^e.  Is  :m  old  proixTty.  clf»s*»d  down  IS66, 
r»'oj>pnrd  llMJl,  In  vvliich  ItitkT  \'c»ar  scvt^ifd  carloads  of  ortj  wcrt*  shippoii  <* 
Ftiu'lUTs.  V«^iii  carrit'S  boniiti-  and  chalcopyrilo,  slightly  auriferous  and  ar- 
Ijcntift'.rous. 

MOUNT  ZIRKEL  COPPER  MIITDfG  CO.  COLORADO. 

Office:  240  La  Salle  St.,  Chicago,  m.  Mine  office:  Peurl,  Lariimr  Co., 
Colo.  Emplo)  s  1 5  Jiien,  Organifi'd  1 9€  I ,  under  laws  of  Wyoming,  wit h  cap- 
itaUzati'^n  $l,000,lX>f^  sharps  $1  par,  non-as««^»3able,  Wm.  A,  McGuirp,  piw 
idrnt;  \\\  li  Wtvttci^,  vice-president;  E.  B.  Ikiisot,  sccretan-  and  tupasiirrr; 
L.  D*  Godshall,  fieneral  manager.  Directors  are  prec(;ding  officers  and  W,  H, 
Scott.  J,  J.  MHcIce>  ,  su|x  rintendent.  Lands,  7  claims,  area  60  acn?s,  partly 
patented,  also  tnill^it*'  of  5  acres,  in  the  Big  Horn  district  of  I,arinier  Co., 
C^lo,  Has  a  75'  fissure  vein,  earr>  ing  sulphide  ore  catimal^d  b.v  company  to 
a\Trage  20%  copper,  SIO  gold  and  4  oz,  silver  per  ton,  which  b  being  opeaed 
by  a  250'  shaft  and  drifts.  Has  st<?ain  boiler,  hoist  and  pump,  Neari^t  rail- 
road, Union  Pacific,  65  miles  from  mine ;  nearest  smelter,  at  Encampmmt,  20 
miles.     Company  contemplates  expending  $30,000  on  development  work  ia 

MOUIfTS  SICKER  &  BRENTON  MIlfES.  LTD.  BRITISH  COLUMBIA. 

Property  consisU  of  2  claims  on  Mt.  Sicker  ixnd  6  claims  on  Mt.  Breotnn, 
in  the  Victoria  di^^ision  of  British  Columbia.     About  35*1'  of  opening  work  was 
done  in  t9<M  ,  imd  some  building:a  erected.     No  z>ctums  sccun^d  for  1902, 
MOtTNTAIN  COPPER  CO.  CALIFORIflA. 

Ofheiii:  3,  Lombard  St.,  London,  E.  C,  Eng.  Mine  office:  Kiawiek, 
Shfiiita  io.,  Cal.  Normal  forcf»,  about  l,2[)0  men — 300  at  the  mine  and  900 
ar  the  smelter  and  shops  in  Keswick.  W.  Keswick,  chainnan;  8ir  .Vndrew 
Nr4ile,  W.  Sc<>tt,  (\  W.  Fielding,  W.  D.  Cruddas,  .\.  Fellow.-*  and  H.  J.  Wen* 
ham,  directors.  A.  N,  Frt'wen,  secrt*tar\';  Lewis  T. 'Wright,  mine  mana^r; 
W.  H.  Haskins,  superintendent;  A.  S.  Haskell,  smeller  superinu^ndent;  J,  J. 
Murray,  assistant  smeller  superintendent;  Vivinn  Bt>nd  &  Co.,  of  Xcw  York, 
American  agents.  Re|2:istered  Dec.  1,  1896,  Capital,  £250^000,  in  £1  shares 
with  £750,000  debentures,  in  £3  bonds  bearing  6%  inl^Test,  th«  d^^benturai 
having  bi*en  issued  to  shareholders  in  lieu  of  stock,  to  provide  for  the  exhaus- 
tion of  the  mine,  this  being  reallv  a  method  of  amort i nation,  and  to  be  com- 
mended for  its  fairness.  Dividends  were  5s.  per  share  in  1897;  7s.  6d.  in  1898; 
20s.  in  ISmi;  16s.  in  1900  and  10s,  in  1901.  Net  earnings  of  1901  were 
£380,144,  from  which  dividends  of  £125.000  wen*  paid  and  £25<3,<M»0  carried 
into  reserve.     Production  of  refined  eopp*r  in  ltK)0  wiis  22,442,000  pounds. 

This  property  wtis  ori|;:inally  worked  as  a  gold-silver  mine,  and  was  bought 
in  1895  by  tlie  Monnfain  Mines  Syndicate,  Ltd..  which  was  succcH^dcd  by  fhfl 
present  company  on  .Ian.  1,  1897.  The  ores  change  at  depth  from  goId-fsihiJr 
to  copper,  gold  and  silver  values  l>eing  found  mainl>-  in  the  gos.san  outcrop. 
The  company  owns  extensive  tracts  of  mineral  lands  in  tin*  vicinity  of  Iton 
Mountiiin,  Shasta  Co.,  Cal.,  also  a  smelU^  at  Keswick,  and  the  New 
Metal  Rc^fining  Works,  Ltd.,  at  Elizabeth,  N,  J. 


I 


THE  COPPER  HANDBOOK. 


411 


^ 


^ 


Then?  is  q  ^0'  fj^ossaa  outcrop  on  Iron  Mountain,  above  the  mines,  this 
c&rn'ing  fair  gold  and  silver  values.  At  depth  the  ore  thanges  to  chak-opyrite 
in  pyrrhotit-r,  giving  an  excess  of  iron  and  l>eing  rtfrm-tory  in  smfltiug.  The 
on?  occuns  in  immense  knses,  uaudly  underlying  the  gos^an^  l»ut  Honietinies  in 
the  rhyoliU;  without  surfiwe  iridicMhons  c^f  mineral  vahn'S.  The  ore  carries 
an  ftveitigt^  of  a  little  less  iluin  SI  gold  and  ahout  2  oz.  silwr  jK-r  ton,  and  ia 
rich  in  sulphur  Mid  notably  fri'<'  frouj  arsi'uk^  antimony,  bismuth  and  other 
deleterious  elements,  but  ia  defieient  in  silica.  Returns  of  cop  per  from  ore 
BineUed  have  declined  from  7.5%  in  1897  to  a  trifle  under  5%  for  the  first  half 
of  1902.  Production  hiia  inc reaped  from  5,958  long  toni*  in  1897  to  11,443 
long  tons  in  19CMi.  The  mine  ia  o|iened  by  tunnels,  and  cliiunbcrs  are  not  tini- 
btired,  being  dry-waUed  with  waste  roek.  The  main  Ir^nsi'  runs  100'  to  40tJ' 
wide,  about  SiXY  long  and  6^)0'  deep,  containing  about  I  J50,(MM>  tons  of  ore 
of  all  grades.  The  ort*  rt»s*ervvH  are  iipwardi*  f>f  1^0(M),r)tX>  tons,  and  the  n?- 
serves  blocked  out  for  stoping  on  Marcli  I,  1902,  aniount^^d  to  538,t*;iS  tons, 
Thnn*  diamond  dxillfl  are  used  steadily  for  exploration.  Tlie  projx'rty  haa 
eteam,  water  and  electric  power. 

The  smelter,  at  Keswiek,  11  miles  from  the  mine,  ia  known  lus  the  Kea- 
wick  Smelting  Works,  and  haa  a  nominal  capacity  of  l,fXil>  tona  daily,  with 
an  airtuaJ  capacity  of  about  1,250  tons.  It  has  5  water-jacket  blast  furnaces, 
I  Ropp  roasting  furnace^  11  Wright  circular  eakining  famace^,  3  Btantls  of 
converters,  3  briquetting  maebinej?  for  flue  diji*t,  juhI  a  complete  sampling 
plant,  with  exteUiFtve  macKiue  HhopjJi  and  foundry.  8tall-rfut,sling  was  re* 
plac«'d  in  1899  by  heap-roaHting  in  oixui  air,  8  to  111  week.s  being  required  for 
rousting.  This  process  Iravea  7%  of  sulphur  in  the  r:Llt'in<ul  ore,  against  45% 
in  the  raw  ore.  The  lines  and  a  larg*^'  |>art  of  the  other  or(\s  from  the  roast 
heaps  art?  calcined,  being  kiatled  from  the  roast -heaps  by  steam  shovels.  The 
smelter  is  fitted  with  hydraulic  elevators  and  the  first  fusion  gives  a  20%  to 
30%  matte,  which  U  roasted  and  then  blown  tip  to  white  metal,  after  which 
it  ia  l>eBsemerized  and  tunved  out  as  blist^-r  eop(.>pr  miming  9S%  to  99%,  fine, 
going  thence  to  the  n^(iner\'  on  the  Atlantic  seulioard. 

Electric  power  generated  HA^  riiihts  distant  Lh  used  at  a  cost  of  three-fourths 
of  a  cent  per  bor»e-pcwt*r  hour.  The  smelter  does  custom  work,  buying  gold 
ones  of  all  grades,  which  are  u.^ed  in  fluxing  the  ores  from  the  Iron  Mountain 
mine.  An  electric  railway  takes  ore  from  the  minej*  to  the  ore  bunkers  on  the 
0team  railway,  which  descends  2,000'  in  the  II  miles  between  the  mines  ami 
the  smelter 

A  fire  which  begun  in  the  fall  of  1901  in  the  lower  levels  of  the  mine  e.^- 
cai>ed  from  control  in  October,  1902.  This  was  extinguished  by  water  brought 
two  miles  through  a  5'  main,  the  mine  l>eing  flooded.  The  Smelt*uiuen's  Union 
begun  a  strike  in  Novendjer,  1W2.  The  London  management  lia.s  cabled  th(f 
local  officials  to  hold  out  for  a  year  if  necessarj^  and  as  the  strikers  art*  also 
Ver>'  determined,  protracted  idleness  may  result.  The  L^nion  demanded  rc^cogni- 
tjon  and  the  reinstatement  of  several  meud>ers  discharged,  but  asked  no 
conceasiona  regarding  wages  or  hours.  The  corxipany  ^\ill  probably  make 
a  determined  effort  to  break  the  strike  with  non-union  labor^  early  in  1903, 
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unless  the  union  previously  recedes  from  lis  present  d*»lcnnined  stjuid,  wl 
is  not  probaUle. 

Tills  company  fins  made  a  great  suceess  of  i\.  property  for  which  nothing 
but  failure  was  pn^dieteti  by  th<we  best  acquainted  with  llie  mine  and  dis- 
trict. 
MOUNTAIN  VIEW  COPPER  CO.  ORBOOI, 

Inrurpcirati'd    July,    V.uri,     uiider    Onegon    laws,    with    eapitAliuiticio 
$l,2U0.t)0U,  by  \\\  J.    McNamara,   W.   G,   Olmst^ad,  et  al,     Prop*^rty  sup- 
p«»i»cd   lo  b<_'  at  Kirby,  Jiisepbiiie  Co.,  Oiv.     No  returns  securi^d. 
MOURGOUL  RIVER  COPPER  CO.,  LTD.  RUSSLL 

Offices;  3,  Princr's  St.,  Lnixlon^  K.  (\,  Eng.     Registered  SeptemU?r  19, 
19tJU  with  eapiliii,  nuininal,  £5(J0,0CMJ.     l^p*rty,  copper  and  other  mitieraJ 
lancb,  in  the  Mourgoul  Valley,  Artnin  district  of  I  lie  Causat'ua,  HvissLa.     So 
returns  st'curid. 
SOCIETE  ANONIMA  DE  MOUZAU.  ALGEIUA. 

Offices:  Rue  Pclites-Ecurirs,  2<),  Paris,  France.     Company  owns  mines 
of  copper  and  iron,  of  which  I  be  principal  property  is  the  Mouzaia  copper 
mine,  department  of  Alger,  Algeria.     This  formerly  worked  antimonial  gray 
ores,  and  was  oiiec  nn  injp«trtaiit  producer.     Idle  since  1899, 
LOS  MUERTOS  MINING  CO.  MEXICO. 

Mine  office :  V^clardena,  Durango,  Mexico.  Carter  Barker,  superintendent. 
Has  copper,  silver  and  lead  ores,  develop^'d  by  shaft  and  tunnel.  Mine  is 
said  to  be  etjuippt^d  wilb  steam  power  and  employing  a  considerable  force. 
MUNGANA  (CHILLAGOE)  MINING  CO.,  LTD.  AUSTRALIA. 

OlHccs:  39.  Queen  St..  Melbourne,  .Vimtraliu,  and  Finsburj-  House,  Lon- 
don, E.  C,  Eng.  C  W.  Chapman,  chainuan;  E.  J.  J.  Uodda,  mine  manner, 
C  L.  Hewitt,  secret aiy  at  Melbourne;  E,  Habben,  secretar\*  at  London- 
Registered  March,  liKJI,  in  Queensland.  Capital,  £l25,tMX),  shartes  5  sldl- 
lings  par.  Property.  293  acre.5  leasehold,  about  100  mih»8  from  Moiveba. 
Noiih  Queensland,  containing  eopjjer,  silv'cr  and  lead  ores.  Has  d  shafts 
and  \sns>  wurkijig  10(J  men  at  last  accounts.  New  air  compressor  tiiid  steam 
plant  inslfdled  in  1902.  Prop»»rt\  makes  a  good  slMnring  in  developed  QtfB 
and  shmild  become  a  considerable  producer  when  given  a  railroad  to  connect 
with  the  smeller  at  Chilltigoe. 
MUNROE-THOMPSON  ORE  REDUCTION  CO.  NOVA  SCOTLL 

Office;  12  Pearl  St.,  Bi>ston,  Mjtss.  Mine  office:  Went  worth  Ceatrt. 
Cumberland  Co.,  N,  8.  Mine  "vvas  employing  about  20  men,  in  November, 
1902.  Organized  IflOl,  under  Ui\v»  of  Maine,  with  capitalization  $1,000,000, 
Uibares  |1  par,  non-assessable.  15.  R,  Gregory,  president;  L.  L.  SeUew,  vice- 
president;  E.  F.  Morse,  secretary;*!,  J.  Reilly,  treasurer  and  general  niaiuigt>r 
Din.*ctor8  are  preceding  officers,  C.  C,  Mtmroe,  Geo.  E.  Sanborn  and  T.  M. 
(Jgilvie.  C,  C.  Mimroe,  sujx^rintendent.  Mining  lands,  15  square  miles,  with 
4-acre  mill  site,  at  Wentworth  Centre  and  Malagash  Point,  Cumbexlaiid  Co.. 
Nova  Scotia,  and  in  Melbourne.  Qnelj**c.  Claims  show  15  ore  bodies,  of  which 
thh*e  ari*  In-ing  developed.  Main  ore  body  is  a  blank«H  formation,  gi>'en  as 
KM)'  wide  and  5'  thick,  with  an  estimated  value  of  7%  copper  and  2  ot.  silkier 


I 


THE  COPPER  HANDBOOK.  413 


per  ton.  Ore  is  tetrahedrite.  About  500  feet  of  under^ground  openings,  with 
100,000  tons  of  ore  blocked  out  for  stoping,  according  to  company '»  estimate. 
Steam  power  equipment.  Concentrator  under  construction.  Smelter,  at 
Wentworth  Centre,  one  mile  from  mine,  has  a  150-ton  water-jacket  furnace, 
BUke  cnisber,  100-ton  pulverizer,  100-ton  rotar>'  roaster  for  leaching  plant 
tod  10  laiige  lixiviation  \anks.  Mill  and  smelter  plant  include  buildings  of 
25x100',  25x50^  30x75'  and  30x30^  with  sundo'  sheds  and  outbuildings. 
MURRAL-ISABEL  MIIIES  CO. .  COLORADO. 

Mine  office:  Parkdale,  Fremont  Co.,  Colo.  W.  H.  Murray,  superintend- 
ent Ores  carry  gold,  silver,  lead,  copper  and  zinc.  Has  steam  power  equip- 
inent  and  concentrator.     Employs  about  40  men. 

MUTOOROO  MINES.  AUSTRALU. 

Address:  care  of  P.  J.  Winch,  Hindley  St.,  Adelaide,  South  Australia. 

I^nds,  320  acres  of  leasehold  near  Cockbum,  New  South  Wales.     Property 

has  paid  small  dividends.     Ore  occurs  in  lenses  averaging  6.5%  copper. 

mJTUAL  GOLD  &  COPPER  MUfllfG  CO.  WYOMING. 

Mine  office :  Rawlins,  Wyo.     Oi^ganized  1900,  with  capitalization  $300,000, 

shares  $1  par.     L.  E.  Armstrong,  secretary'.     Lands,  80  acn^s,  in  the  Battle 

Lake  district  of  Carbon  Co.,  Wyo.     Has  4  shallow  shafts  and  200'  tunnel. 

Ore  body  estimated  at  8'  wide.    Supposed  to  be  idle. 

MTSnC  SHRINE  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  612  McComick  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Bing- 
ham Canyon,  Salt  Lake  Co.,  Utah.  Organized  1900,  under  laws  of  Utah, 
with  capitaliasation  $1,000,000,  shares  $1  par.  E.  W.  Young,  president  and 
general  manager;  H.  B.  Cole,  vice-president  and  sccretar>' ;  W.  S.  McComick, 
treasurer.  Directors  are  preceding  officers,  Jaa.  A.  Miner,  F.  W.  Gardener 
and  Dr.  W.  Burrows.  F.  Schefski,  superintendent:  Vivian  P.  Strange,  mining 
engineer.  Lands,  8  claims,  2  patented,  area  137  acres,  in  W(\st  Mountain  or 
Bingham  district  of  Salt  Lake  county,  ha\nng  11  fissure  and  contact  veins, 
of  which  one  is  being  developed,  this  showing  sulphide  and  carbonate  ores  as- 
saying 6%  copper,  40%  lead,  $2  gold  and  15  oz.  silver  per  ton.  Has  incline 
shafts  of  60',  100'  and  176',  also  7  tunnels,  longest  500',  and  about  2,500'  of 
undeiigromid  openings.  Has  steam  hoist  and  pump,  smithy,  etc.  For  1903 
will  continue  driving  lower  tunnel  and  crosscut  to  main  ore  body. 
HACOZARA  MINING  &  REDUCTION  CO.  MEXICO. 

Office:  Los  Angeles,   Cal.     Fred   Ohlmeyer,   president;  W.  A.  Carney, 
vice-president;  J.  Irving    McKenna,  secretary'.     Company  organized  July, 
1902,  to  take  over  a  copper-gold-silver  property  about  7  miles  from  the  Naco- 
sari  mine  at  Moctezuma,  Sonora,  Mexico.     No  returns  secured. 
NAFVERBERGS  KOPPERVERK.  SWEDEN. 

A  small  property  in  Kopperbergs  Iftn,  Sweden,  which  inado  361,800 
kilograms  of  low  grade  matte  in  1902. 

NAHMINT  MINING  CO.  BRITISH  COLUMBU. 

Owns  the  old  Hayes  mine,  at  Albenii,  Vancouver  district,  B.  C.     Has 

about  one  mile  underground  openings  and  surface  improvements  include  a 
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Dn^'*milr  /mtoinaiic  tramwny.  Workrd  TiO  nu  n  in  19(H  ;  closc'd  down  in  190^' 
Ami'riran  lonsiil  n^porl.**  vAn»  nearly  oxhaiisled.  Lttk^r  addit-^spd  to  com* 
pany  retunicd  unclainicd,  Octobi^r,   1902. 

COMPAIOA  MHIERA  DE  NALTAGUA,  CHILE. 

OiK>ral4'8  thr  Nailtiigiia   mine,  upcned  1898,  in  the  departmcBt  of  MeK 

ipiliii,  (  Kik,     Ckimpany  was  pnc paring  to  become  a  npgular  producer  At  lait 

JIAMAQUA  COPPER  CO.,  LTD.  CAPE  COLOITT. 

Offiet's:  3,  Fonehiinch  St,,  London,  E,  C^  Eog,  Mine  offii-c:  Concordin, 
Little  Namaqu aland,  Cape  Colony.  F»  .T.  Mimelws,  manager  and  ex-offido 
rhairman;  F*  PhillipB,  mine  manager;  A.  W.  Outram,  a<'cretan%  Registenxl, 
April  23,  1888.  Capital,  nomina!,  £2U0,0()0,  shares  £2  par*  Gross  tTc«ipto 
for  19C>0  wen*  £144.087;  net  profits,  £56*027.  Hob  been  a  considcmble  div- 
idend payer  since  fommtion  of  con>pany-  Ore  output  for  1901  was  11,584 
long  tons  of  21  cwts. 

Lands,  680  acres,  at  and  near  Concordia,  Little  Namaqualand,  held  oil 
leasehold  at  royalty  of  2s.  6cL  per  ton  of  ore  prwlut^.  Mines  an?  the  Twect- 
fontein  with  7  shaft^^;  Wheal  Jnlia,  with  3  shafts;  Flat  niine  with  1  shuft; 
Jubilee  and  Henderson  mtneJ*  Avith  2  shafts  eaeh ;  New  East  (entre  mine,  with 
1  fihaft,  and  Prospect  nunc  with  2  shafts.  Th»'  JubiW,  Hendereon  and  Pma- 
peel  mines  Imve  Ix'en  idle  during  1902.  on  account  of  the  low  price  of  copper. 
Hfis  eonrentrators  at  the*  Flat  mine  and  New  East  Centre  mines,  dre-ssiog  ore 
up  tu  25%  to  35%  eopfM'r,  for  shipment  to  British  smelters,  ^la  Port  NoUoUl 
Ore*  f recurs  us  hi^li  ^nidv  ehalcopyrite,  with  intrusive  greenstone  tra^^emng 
granite.  Mine  has  eonsiderable  ore  reserves.  Operations  are  somewhat 
hampered  by  expensive  transportation  aad  work  was  greatly  interrupted 
during  the  Boer  wnr. 

NAMAQUA  VENTURE  SYNDICATE.  CAPE  COLOHT. 

la  developing  a  copper  property  of  fair  promise  at  Witt  water,  Little 
Namatjii aland,  Cai>e  Oilony,  South  Africa. 

ITAKCY  HANKS  MINE.  MONTAHA, 

At  Garnet,  Gnmite  Co.,  Mont.  Samuel  Ritchie,  owner;  C.  L.  Parker, 
lessee.  Has  gold-silver-copper  ores,  opened  b)'  shaft.  8team  power.  No 
returns  secured. 

IIANCOT  COPPER  CO.  NEW  MEXICO. 

Otfire:  presunialily  Albuquerque,  N,  M.,  but  letter  sent  to  that  addi*efis 
retnrned  unclaimed,  November,  1902.  Organized  October,  1002,  lUider  laws 
of  New  Mexico,  with  capitalization  $1,000,000,  share;;  $1  par. 

NAPA  COUNTY  COPPER  HINING  CO.  CAUFORNU. 

Offiee,s:  120C)  Market  St.,  San  Franeiseo,  CaJ,  Owen  VVadc,  president, 
F.  J.  Taylor,  seeretary^  and  treasurf^r.  Ineurporated  August  22,  1902.  Owns 
»  claim  13  miles  south  of  Middletown,  Napa  Co.,  Cal.,  on  which  a  'MX)'  tuxiod 
has  been  driven.     Idle  at  last  accounts. 
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HAPOLEOH  mine.  CALIFORNIA. 

At  Copperopolis,  Calaveras  Co.,  Cal.  Under  bond  to  Lewis  and  lien 
.  Williams;  owned  by  Josephine  H.  Sullivan.  This  is  the  oldest  copper  mine  in 
California,  and  was  once  a  considerable  producer.  The  vein  channel  is  100' 
wide  and  ranges  from  diabase  to  talcose  schist,  the  ore  bodies  occurring  in 
Veoaes  up  to  20'  wide.  Shaft  is  325'  deep.  Ores,  principally  sulphide,  with 
fticonsiderable  sprinkling  of  carbonates  and  oxides.  New  shaft  is  being 
sunk  west  of  the  old  workings.  Considerable  copper  has  been  produced 
recently,  by  cementation  from  leachings  of  the  old  dumps. 
RASHVILLE  MINE.  COLORADO. 

ICne  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  Was  sho\Wng  an  8* 
vem  of  solid  bomite,  at  a  depth  of  90',  in  December,  1902.  No  returns  se- 
cured. 

KATONAL  COPPER  CO.  WYOMING. 

Office :  Douglas,  Carbon  Co.,  Wyo.  Incorporated  July,  1902,  with  capital- 
iation  $250,000.  Frank  Tinkham,  president;  G.  W.  Johnson,  secretiir>'; 
H.  C.  Paul,  general  manager.  Company  owns  several  claims  near  Guthrie, 
Wyo.    No  returns  secured. 

NATIONAL  COPPER  MINING  CO.  UTAH. 

OflSce :  400  D.  F.  Walker  Bldg.,  Salt  Lake  aty ,  Utah.  Mine  office :  Cisco, 
Grand  Co.,  Utah.  Capitalization  $100,000,  shares  10  cents  par.  F.  E.  Smith, 
president;  W.  H.  Tibbals,  vice-president;  C.  E.  Pay  ton,  secretary'  and  treas- 
urer. Lands,  about  115  acres,  in  La  Sal  Mountains,  Sonoma  district  of  Grand 
county.  Ore  assaying  9.5%  copper,  traces  of  gold  and  17.5  oz.  silver  per 
^  has  been  taken  from  a  fissure  vein  traversing  sandstone.  No  returns 
*cured;  property  presumably  idle. 

NATIONAL  COPPER  ORE  CO.  VIRGINU. 

'A  New  York  corporation  that  is  working  depoats  of  cuprous  p>TitL*s  at 
^risonville,  Stafford  Co.,  Va.     No  returns  secured. 
NATIONAL  MINING  CO.  MICHIGAN. 

Office:  15  Congress  St.,  Boston,  Mass.  D.  L.  Demmon,  secretary  and 
^''easurer.  Mine  adjoins  the  old  Minnesota,  now  the  Michigan  mine,  at  Rock- 
ed, Ontonagon  Co.,  Mich.  Idle  since  1893.  Man  produced  nearly  6,()()() 
^ns  of  copper,  and  has  pfdd  dividends  of  $320,000.  Fully  described  in  1902 
edition. 

NATIONAL  SMELTING  CO.  SOUTH  DAKOTA. 

Office:  Rapid  City,  Pennington  Co.,  S.  D.  Mines  gold,  silver  and  copper 
ones.  Has  a  lai^ge  smelter  and  employs  200  men  or  more.  A  small  amount 
of  copper  is  secured  as  a  by-product. 

LA  NATIVIDAD  MINING  CO.  MEXICO. 

Office:  17-21  Park  Row,  New  York.  Mine  office:  Coapa,  Michoacan, 
Mexico.  Capitalization  $1,500,000,  shares  $1  par.  J.  B.  Quin,  president; 
dark  G.  Drum,  vice-president;  M.  L.  Ward,  secretarj'  and  treasurer.  H. 
W.  West  &  Co.,  fiscal  agents.  Lands,  100  pertenencias,  area  247  acres,  near 
Coapa,  bought  late  in  1902.  Vein  matter  is  alleged  to  run  as  high  as  85% 
copper,  with  large  assay  values  in  silver. 
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NELSON  COPPER  FIELDS,  LTD.  BRITISH  COLtTMBIA. 

Oflit-es:  57,    Moorgati-   St.,    I>iiMdon,    E.   C,  Eng,     H.  Shepherd  l>u«, 
rhftiniiun;  C\   8.   GiMid,  Sf^fivtan,',     CnpiUd,   iioniinalt    £100,(XX).     Ptoperty 
lonsbitii  rjf  the  Birdiu^yi'  groups  an^a  344  a«.'ivs,  on  iMorning  MounljuJi,  r*ear 
N»\lHnn,   B.  (*.     No  rt^urns  secured. 
C.  NEUMANN  &  CO.  CAPE  COLOrf, 

This  fimi  is  developing  copper  properties  in  Little  NatnaquAliuid,  C)fpe 

NEVADA  CONSOLIDATED  COPPER  &  GOLD  NEVADA* 

MINING  h  MILLING  CO* 

Offift^^:  50t>-31  State  St.,  BosUm,  Mass.  Mine  office!  Ycringt4>ii,  Lyoo 
Co.,  Nov.  Organized  under  laws  of  Maine,  with  rapi  tali  nation  $1, OIK)  ,000, 
Hharea  15  par.  Jas.  P.  Niles,  president  and  general  manager;  J.  Howird 
Thuflow,  vicf^president ;  Horace  P>  Hunt,  secretary;  Jaa.  D.  Xiles,  trpiuurter. 
Lands,  18  copfK^r  claims  in  Lyon  Co.,  also  12  gold  claims  in  Lincoln  To,,  NcT^ 
Cfitiipany  was  planning  to  start  work  in  1902  at  the  McCbnnell  mine  oa  • 
cnnsiderahle  scfile.  Hfi.s  steam  and  electric  power.  No  returas  aecurrd 
NEVADA  COPPER  CO.  NEVADA 

Merged  in  Xeviida  Bf^ll  C'opjx^r  Mining  ii  Reduction  Co.,  in  19l)2, 
NEVADA  DEVELOPMENT  CO.  NEVADA. 

Mine  office:  Azurite,  (Imrchill  To.,  Nev,     Theodore   H,   Lowe,  supfr 
iiitindent,     Wjls  prospeeliug  with  small  force  at  hist  accounts. 
NEVADA  GOLD  *  COPPER  MINING  CO.  NEVADA. 

(Mli(<*:  Parrot    Bldg.,   Sjin    Fnincisco,  Cal.     No  rptums  secured. 
NEVADA  BELL  COPPER  MINING  &  REDUCTION  CO.  NEVADA* 

omw ;  850  Drexel  Bld^r,,  Pliilad*'lplua,  Pa.  Mme  office :  Lovelock,  Hun>- 
lioldt  Co.,  Nev.  Orgajiized  \9i)2,  under  laws  of  Nevada,  with  capital ijsMifln 
t5,f1O0,O0fJ,  idx«^orbin#:  the  Nevada  <'opper  Co.  and  the  Bell  Mare  Mining  & 
Smelting  Co.  C,  W.  Sweitzer,  president;  H.  IL  Bjirl^ee,  vice-president;  A.  R 
FlaU,  wM-retan^and  Irviwurer.  Lands, ahuut  5<M)  a<'res,ou  which considersWi? 
tiev*'h(ptn^nt  hits*  bpc*n  necurt^d.  The  Ij*'ll  Miuv  tunnel,  about  500'  long,  e 
to  l>e  continued  to  alrMigth  of  C5(JU',  to  cut  the  oiv  body  found  in  tlk*  Copprr 
King  tunnel.  Ore  bodies  are  said  to  he  lai"gt%  but  of  low  grade,  avenigini^ 
about  4%  copper^  and  occurring  iw  rephu^ementa  in  a  fonnation  of  andesitir 
porphyr\'.  Has  a  GO-ton  smelter,  liuilt  by  the  Nevada  CoppeJ  Co.;  compftQf 
U  planning  to  replace  this  with  a  much  larger  plant. 
NEW  AMERICAN  MINING  &  BOLLING  CO.  UTAH. 

SupjjtwH'd  to  be  working  near  Brighani,  Box  Elder  Co.,  tJtiih^  but  m 
H'tunia    s<>curid. 
NEW  ARIO  COPPER  &  EXPLORATION  CO.,  LTD.  MEXICO. 

Offices:  31,  Lombard  St.,  London,  E.  C.,  Eng.     J.  Hendrick,  m&Dagiu^ 
director;  F,  Richards,  secretar}-.     Capital,  nominal,  £lOi>,OCK),   in  500,000 
shares  of  4«.  par.     Property^sundrj'  mining  lands  at  Ario,  MJchoacan»  Me^doo. 
No  work  was  in  progress  at  last  accounts, 
NEW  BALLA  BALLA  COPPER  MINES,  LTD.  AUSTBAUA. 

Offices:  6.  Great  St.  Hek"iLs,  London,  E.  C,  Eng.     T.  W.  \\llUattis,  chiur- 
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nmD;Capt.  J.  Jeflferj',  mine  manager;  E.  A.  Foster,  socrotar}-.     Capital,  nom- 
inal, £250,000;  issued,  £186,000.     Property,  2  mines,   11  miles  from  Port 
Balla  Balla,  Western  Australia,  and  one  mine  50  miles  distant,  with  total 
area  120  acres.     Company  has  a  30-ton  smelter.     No  returns  secured. 
KEW  BOSTON  GROUP.  MONTANA. 

A  group  of  claims  in  the  Corbin  district  of  Jefferson  Co.,  Mont.,  on  which 
a  rich  strike  of  silver-copper  ore,  assaying  12%  copper  and  10  oz.  silver  per 
Um,  was  made  in   December,   1902. 
NEW  CALEDONU  COPPER  CO.,  LTD.  NEW  CALEDONIA. 

Offices:  presumably  London.  Mining  lands  are  in  the  district  of  Arama, 
New  Caledonia,  and  include  the  Pilou  mine,  which  is  240  metres  deep.  Prop- 
erty shows  carbonate  and  oxide  ores  near  surface,  succeded  at  a  little  depUi 
by  chalcopyrite  and  galena,  both  being  more  or  less  argentiferous.  The  ore 
IS  dressed  to  13%  to  15%  copper  in  a  250-ton  concentrator,  the  concentrated 
ore  carrying  200  to  400  grams  of  silver  per  ton  from  the  sulphide  orea,  while 
the  surface  ores  give  2  to  4  grams  per  ton  in  gold. 
■BW  CLONCURRY  COPPER  &  SMELTING  AUSTRALIA. 

CO.,  LTD. 

Offices :  1 16,  St.  Vincent  St.,  Glasgow,  Scotland.     R.  L.  Alston,  chairman ; 
D.   F.   G.   Meldrum,  secretary'.     Company   owns  copper  mines  in    North 
QueenBland,  which  were  idle  at  last  accounts. 
NSW  COLUMBIA  MINING  CO.  IDAHO. 

Ifine  office:  Salmon,  Lemhi  Co.,  Idaho.     H.  Armstead,  superintendent. 
Is  developing  copper  and  gold  ores  by  tunnel.     Has  steam  power  and  10-stamp 
mill. 
NEW  ENGLAND  COPPER  CO.  ARIZONA. 

Office:  16-62  Devonshire  St.,  Boston,  Mass.  Mine  office :  Clifton,  Gra- 
ham Co.,  Ariz.  Edw.  H.  Strobel,  lessee;  Arthur  P.  Ayling,  president  and 
manager;  Fred  T.  Drake,  superintendent  of  electrical  department.  Lands, 
22  ckdms.  Deepest  shaft,  400',  all  in  ore  of  good  grade.  Has  about  4,500'  of 
undeiground  openings,  showing  promising  ore  bodies  occurring  as  fissure 
veins,  instead  of  the  blanket  veins  found  3  miles  distant  at  Clifton.  Uses 
electric  drills.  Principal  development  is  on  the  Copper  Bullion  and  Solid 
Copper  claims,  with  shafts  about  600'  each,  showing  pay  streak  of  5'  to  6' 
chalcopyrite  in  a  vein  said  to  be  widening  with  depth.  Ore  is  being  stocked 
at  the  shafts,  and  company  contemplates  installation  of  a  200-ton  smelter. 
Property  is  regarded  as  quite  promising,  and  some  of  the  ore  secured  b  among 
the  richest  ever  taken  from  any  mine  in  the  Clifton  district. 
NEW  ENGLAND  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  53  State  St.,  Boston,  Mass.  Mine  office:  Bingham  Canyon,  Salt 
Lake  Co.,  Utah.  Employs  22  men.  Organized  1899,  under  laws  of  Colorado, 
with  capitalization  $1,000,000,  shares  $1  par,  non-assessable.  D.  W.  Williams, 
president;  E.  M.  Gibson,  vice-president;  Geo.  F.  Bradstreet,  secretary'  and 
treasurer;  8.  W.  West,  general  manager;  directors  are  preceding  officers, 
J.  S.  Williams^  Frederick  Johnson  and  N.  P.  Cummings.  H.  M.  Adkin-son, 
superintendent;  Col.  E.  A.  Wall,  mining  engineer.     Lands,  7  claims,  3  pat- 
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cnted  and  4  in  process  of  patentinir,  aroa  27  slctvs,  in  tlie  Wtyal    Mouni 
rniiun*;  didtiirt  of  Salt  Luke  Co.,  I  tali,  sliowing  2  fissure  wtis   awmgin 
3'  in  vs  idt  h  unci  t  rwcvd  for  1 ,6<)0'.     Ores  aiv  aulpfiide ;  company  tmt liuates  ai'er 
nff<*  viUui's  at  $35  jmt  ton.     Propt-rty  is  de\^  loped  by  7/>00'  of  timnelB  aadJ 
drifLs^  from  whifh  $2<I/X)0  worth  of  on?  was  secured  in  opening,     ht  equlppMi  J 
Avith  boilers,  engines,  pnnii>8,  etc.    Management  contemplates  eiiectiog  a  con- 
centrator in  1903.     Ore  is  sold  to  smeltera  at  Salt  Lake.  f 

NEW  ENGLAHD  MIWIIfG  CO,  1£ASSACHTJSETTS 

Office:  Git^enfield,  Mttss.  Capt.  Geo.  H.  Davenport,  general  manager 
Organized  1902,  to  develop  the  Bates  copper  i^roperty  near  Charlemont, 
Mass,  Property  ia  2  miles  west  of  the  Davis  pyrite  mine,  worked  for  ihe 
past  20  years.  Vein  is  approximately  vertical,  conforming  cloaely  in  dip  and 
strike  with  the  *Savoy  schist  in  which  it  occura,  and  id  apparently  a  fjihlband, 
lliei-e  being  no  weil-defiapd  waUs,  the  ore  occurring  scattered  through  15' 
to  20'  of  the  6chi.st,  On  what  might  be  called  the  south  wall  ia  a  vein  of 
quartz,  well  mineralized,  6*  to  12'  wide,  and  on  the  north  wall  iheno  is  a 
heav>'  impiv'gniition  of  chalcopyrite  ha^-ing  a  width  of  1'  to  2*,  Prospect 
b  being  opened  Uy  cnjsscutting  and  stripping,  and  vein  has  been  traced  about 
700'.  » 

NEW  ENGLAND  4  ARIZONA  COPPER  &  GOLD  MINING  CO. 

Addrci^s:  cart?  of  f*.  M.  Eggi%  Mc<  abe,  Ariz.     Organized  under  lawB  of 
Arizona.     E.  1).  Fisk,  pn>aidunt;    C.  M.  Egge,  supennU^ndent.     Lands,  5 
claitiis,  near  the  SilvT-r  B(*lt  mini%  in  the  Big  Bug  district  of  Yavj^at  Co., 
Aiiz.     Was  doing  developmrnt  work  in  September,  1902. 
NEW  ENGLAND-UTAH  MINING  CO.  UTAH, 

OfBce:  1226  N.  Y.  Life  liusurance  Bldg.,  ChieagOi  111.  Mine  office:  Bing- 
ham f 'anyon,  iSalt  Lake  Co,,  Utah,  Was  formerly  known  a^  the  Last  Chance 
group.  Organized  1901,  under  laws  of  Delaware,  with  capitalization 
$1,2.50,000,  shares  $1  par.  Don  M.  Dit-kinaon,  president;  John  Jay  Abbott, 
vice-president;  Chas.  J.  Hodge,  secriMnn-  and  treasurer.  Directors  are  pro- 
ceding  officemt  Richard  H.  Kenney.  Lindsay  R  Rogers  and  Jns.  H,  Barnes 
Morris  H.  Hunt,  general  manager;  E.  M.  Eakin,  superintendent;  Ed»* 
f*utl(*r,  mill  BUiicrinfendent;  E.  P.  Jennings,  mining  engineer*  Lands,  13 
claims,  9  patented,  ari»a  115  acres,  in  the  West  Mountain  or  Bingham  dl^ 
trict  of  Hidt  Lake  Co.,  showing  fissum  and  contact  veins,  ranging  3'  to  5(»' 
wide,  with  estimated  length  of  3,700'  and  estiuiatc^d  depth  of  1,200',  giving 
average  assay  value  of  atwiut  $05  p<'r  ton.  Hajs  7^1>00'  of  tunnels  and  aljout 
2  miles  of  underground  openings.  Has  125-h.  p.  boiler,  fiO-h.  p.  engine  and 
lOO'tou  concentrator,  uirh  crushiT,  roils,  Chilean  mill,  Hodg<'  jigs  and  tables. 
For  1903  company  will  install  new  hoists,  compneaaor,  and  power  dtiUs,  and 
cont  i  niie  n  n  de  rgroii  nd  de  velo p  ment . 
NEW  ERA  MINING  CO.  MEXICO. 

Ia  deveioping  copp«^r  claims  south  of  La  Cananea,  Sonora,  Mexico.    Man- 
agement expects  to  nutke  first  shipment  of  ore  to  the  Selby  8melt4;ra  vsjiy 
1903, 
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nWroUHDLAHD  COPPER  CO.,  LTD.  CHILE. 

Offices:  St.  George's  House,  Eastcheap,  Ixindon,  E.  ('.,  Eng.  J.  Peters, 
chainnan;  R.  K.  Roekilley,  manager;  J.  P>'c,  secretan-.  Registered  Mareh 
S,  1806.  Capital,  nominal,  £250,000;  issued,  £67,333.  Originally  organ- 
iied  to  operate  the  Little  Bay  and  Lady  Pond  copper  mines,  in  Newfoundland, 
for  which  £52,000  were  paid  in  stock  of  the  company.  The  Newfoundland 
mineB  are  now  idle  and  apparently  abandoned,  and  the  company  Ls  dc? voting 
attention  to  the  Bella  Vista  group  of  mines,  in  the  Copiapo  district  of  Atacama, 
Chile.  Latter  mines  are  held  on  a  5-year  lease  expiring  JuTv,  1905,  at  a 
Qommal  rental  and  20%  royalty  on  net  profits. 

B.  HEWGASS  h  CO.  SPAIN. 

Offices:  7,  Lothbun',  London,  E.  C.,  Eng.   f'irm  owns  silver-gold-copper 
mines  at  Arrieta  and  Changoa,  Navarra,  Spain.     No  returns  secun^d. 
HEWGATE  MnfE.  CONNECTICUT. 

An  old  property  at  Granby,  (Connecticut.  Has  been'work(!d  at  differ- 
ent times  during  the  past  centur>',  but  is  now  idle. 

HEW  MAMMOTH  MUONG  h  MILLING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  J.  E.  I^'veridge, 
raperintendent.  Is  developing  an  ore  body  camming  gold,  silver  and  copper 
values,  by  shafts  and  tunnel.  Has  steam  power  and  works  a  moderate  force. 
HEW  MEXICO  COPPER  MINING  h  SMELTING  CO.  NEW  MEXICO. 

Office:  Hartford,  Conn.  Mine  office:  Lucera,  Mora  Co.,  N.  M.  Linus 
Plimpton,  president;  Alex  Harbison,  vice-president;  Jas.  M.  Thomson, 
treasurer;  Chas.  Denison,  secretary.  Directors  arc  preceding  officers,  Henry 
Osbom,  Wm.  E.  Hawks,  H.  A.  Steams  and  Kenneth  K.  McLaren.  Or- 
ganised under  New  Jersey  laws,  with  capitalization  $1,000,000,  shares  $1,000 
par.  Lands,  9,000  acres  of  mineral  and  timber  lands  near  Lucera,  Mora  Co. 
Several  veins  are  partly  developed  by  shafts  and  tunnel,  and  show  (!opper, 
gold  and  silver  ores.  Mine  has  steam  power  and  an  80-ton  concentrator. 
HEW  MEXICO  DEVELOPMENT  CO.  NEW  MEXICO. 

Supposed  to  be  opening  a  copper  property  near  Fierro,  Grant  Co.,  N.  M. 
No  returns  secured. 

NEW  MEXICO  GOLD  h  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  31  Cawker  Bldg.,  Milwaukee,  Wis.  Mine  office:  Trcs  Piedras, 
Taos  Co.,  N.  M.  Organized  under  laws  of  New  Mexico,  with  capitalization 
$2,600,000,  shares  $1  par.  Edgar  L.  Fowle,  president;  H.  Wegart,  secretary 
and  treasurer;  Richard  Cole,  superintendent.  Lands,  7  claims,  area  about 
140  acres,'  in  the  Bromide  district  of  Taos  county.  Development  is  on  the 
Strawberry,  Climax  and  Jack  Pot  claims,  principally  the  former,  which  has 
a  shaft  of  136',  with  some  drifting.  Surface  ores  avenige  about  $10  per  ton; 
bottom  of  shaft  gives  ores  assaying  up  to  $80  per  ton  in  gold  and  copper, 
from  a  6'  vein  with  30^  pay  streak.  Has.  steam  power,  with  hoist,  air  com- 
pressors, etc. 

NEW  MICHIGAN  COPPER  MINING  CO.  WYOMING. 

Office :  Laramie,  Wyo.  John  M.  Arthur,  superintendent.  Supposed  to 
be  developing  with  small  force. 
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NEW  MOUNT  HOPE  COPPER  MINING  CO.,  LTD.  AUSTRALIA, 

Mine  office :  Mt.  H()|)e,  New  South  Wales.  U.  M.  lurk,  general  manager. 
Located  about  90  miles  south  of  the  Great  Cobarmine,in  the  western  diviaon 
of  New  South  Wales.  Mine  was  opened  1878  and  production  was  131  \sog 
tons  refined  copper  in  1898,  with  total  production  of  5,070  tons  refined  copper 
to  that  time.  Deepest  shaft,  400'.  (^halcopyrite  and  bomite  occur  with  a 
sandstone  gangue  in  a  country-  rock  of  ferruginous  slates  and  saadstones, 
at  a  depth  of  about  250',  above  which  ores  are  oxidized,  being  mainly  earthy 
carbonates.  Ore  bodies  occur  as  replacements  in  the  country  rock,  without 
defmed  walls,  and  have  an  extreme  width  of  60'  to  80'.  General  formatum 
and  physical  features  resemble  conditions  at  the  Great  Cobar  mine.  Ore  is 
concentrated  about  5  into  1.  Mine  has  smelter  with  5  small  furnaces,  uang 
iron  ore  secured  12  miles  away  for  a  flux. 
NEW  RAMBLER  MINE.  WTOMINO. 

See  Rambler  Copper  (,'o. 
NEW  RIO  TINTO  COPPER  CO.,  LTD.  SPAIN. 

Absorbed  by  Caridad  Copper  Co.,  Ltd. 
NEW  RIVER  COPPER  CO. 

Organized  under  Delaware    laws,  August,   1902,  with    capitaliaation 
$1,000,000.     No   returns  secured. 
NEWTON  COPPER  CO.  CALXFORNU. 

Office:  420  Montgomery  St.,  San  Francisco.  Mine  office:  Ranlett,  Am- 
ador Co.,  Cal.  Idle,  except  for  leaching  old  ore  dumps.  Organiied  1887, 
under  laws  of  (.California,  with  capitalization  $200,000,  shares  $5  par.  Hor- 
ace D.  Ranlett,  president  and  general  manager.  Has  155'  air-shaft  and  430^ 
working  shaft,  also  4  tunnels  and  about  2,000'  of  drifts  and  crosscuts.  Ore 
in  sight  is  estimated  at  20,000  tons.  Has  steam  plant,  using  crude  petroleum 
for  fuel,  and  an  80-ton  smelter,  with  modem  water-jacket  furnace  and  nec- 
essan-  accessories.  Also  has  a  leaching  plant  for  treating  low-grade  oxide 
and  sulphide  ores. 
NEW  YELTA  COPPER  MINING  &  SMELTING  AUSTRALIA. 

CO.,  LTD. 

Offices:  Norfolk  House,  Lawrence  Pountney  Hill,  London,  E.  C,  Eog. 
A.  (\  Arthur,  chairman;  G.  T.  Broadbridge,  secretary.    Capital,  nominal, 
£50,000.    ([)wn8  the  Yelta  copper  mine  at  Wallaroo,  Daly  Co.,  South  Aus- 
tralia.    No  returns  secured. 
NEW  YORK  GROUP.  ARIZOHA. 

At  Williams,  Coconino  Co.,  Ariz.     T.  R.  WeUs,   owner.     Property  is 
being  opened  by  a  shaft.     No  returns  secured. 
NEW  YORK  IHNE.  '  NEVADA. 

Neiir  Lovelock,  Humboldt  Co.,  Nev.  Letter  returned  unclaimed,  Octo- 
ber, 1902,  with  information  by  postmaster  that  property  was  out  of  buainaB. 
NEW  YORK  GOLD  &  COPPER  MINE.  ARIZONA. 

About  10  miles  from  Morristown,  Ariz.  Harr\'  J.  Bennett,  Phoenix, 
Ariz.,  owner.    Has  one  shaft  of  about  100',  bottomed  in  a  S'-vein  canyioK 
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land  copper,  also  a  15'  vein  earning  60%  to  70%  copper.     No  returns 
secured. 

mr  roRK  &  Arizona  copper  muong  &  Arizona. 

SKELTING  CO. 

Office:  261  Broadway,  New  York,  N.  Y.  Mine  office:  Globe,  Gila  Co., 
Ariz.  Oi^anized  1901,  A^ith  capitalization  $3,000,000,  shares  $10  par.  Lionel 
Hagenaers,  president;  E.  G.  Maqueston,  secretary;  T.  Shields  Collins,  super- 
mtendent.  Lands,  29  cfaims,  area  about  600  acres,  in  Pinal  Mountains, 
about  9  miles  from  Globe,  Ariz.,  in  a  district  not  previously  developed.  Mine 
openings  are  in  porphyiy,  showing  chalcopyrite  at  50'  to  75'  depth  and  chal- 
fopyrite  with  occasional  bomite  at  200'  depth.  No  returns  secured  in 
/leipoDse  to  repeated  requests. 

HEW  YORK-CANADIAN  COPPER  SYNDICATE.  ONTARIO. 

Mine  office:  Kashaboiwe,  Rainy  River  district,  Ontario.  Henr>'  Folger, 
Kingston,  Ont.,  apparently  manager;  T.  R.  Jones,  superintendent.  The 
old  Tip  Top  mine,  near  Kaahaboiwe,  is  being  reopened  by  this  company 
^th  a  small    force. 

HEW  YORK  &  NEVADA  COPPER  CO.  NEVADA. 

Office:  25  Broad  St.,  New  York.  Mine  office:  Ely,  White  Pine  Co., 
Nevada.  Organized  1902,  under  laws  of  New  Jersey,  with  capitalization 
$5,000,000,  shares  $10  par.  Mulford  Martin,  president ;  Edwin  l^ach,  vice- 
president;  Joshua  R.  (lair,  secretary-  and  treasurer;  Walter  T.  Hook,  general 
numager.  Directors  are  preceding  officers,  Edw.  H.  Raynolds  and  Robert 
Brown;  Joe.  Bray,  superintendent ;  S.  W.  Tray  lor,  consulting  engineer.  Lands, 
28  cliums,  7  patented,  area  500  acres,  also  lOO-acre  niillsite  and  2,700  acres 
of  miscellaneous  lands,  in  the  Robinson  district  of  White  Pine  C\).  Property 
shows  numerous  fissur^e  veins,  of  which  3  are  being  developed,  these  having 
width  of  200^  to  300', length  of  2,000'  and  depth  of  450',  carr\ing  estimated 
average  values  of  3.5%  copper,  traces  of  silver  and  $1  gold  per  ton,  from 
oxide,  carbonate  and  sulphide  ores.  Has  30  shafts,  from  10'  to  450'  deep, 
with  about  6,000'  of  underground  openings,  and  300,000  tons  of  ore  blocked 
out  for  sloping.  Has  steam  power,  1  large  double-drum  hoist  and  2  small 
single-drum  hoists.  Has  500-ton  concentrator,  with  rolls,  impact  screen  and 
Bartlett  tables.  Has  smelter  at  Keystone,  2J^  miles  from  mine,  receiving 
ore  by  railroad.  Smelter  has  one  56*  U-pipe  hot-bla.st  stove  and  one  42x120* 
blast  furnace,  with  Coriiss  engines,  blowers,  etc.  Product  is  turned  out  as 
matte,  averaging  55%  copper.  Nearest  railway,  Eureka  <fe  Palisade,  70 
miles  distant.  New  work  contemplated  for  1903  includes  6,000'  of  under- 
ground openings,  including  500'  of  additional  sinking;  installation  of  several 
new  hoisting  plants;  increase  in  capacity  of  concentrator  to  1,000  tons,  and 
increase  in  capacity  of  smelter  to  500  tons.  Company  estimates  probable 
production  in  1903  at  5,000,000  to  7,000,000  lbs.,  and  states  that  it  has  every 
assurance  of  riulroad  facilities  to  its  mines  and  smelters  before  close  of  1903. 
Six  drunken  miners  called  on  Mr.  Traylor,  one  evening  in  December,  1902, 
and  gave  him  the  option  of  leaving  to\ni  forthwith  or  being  hanged.    Two 
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r>f  tlie  delegntion  escaped,  and  four  were  killed  t>y  Mr*  Traylor.     If  de^r 
grit  will  make  this  mine  a  success,   Mr.  Trayhir  will  bring  tt  through. 
NEW  YORK-SEATTLE  COPPER  MINIMG  CO,  WASHIHGTOir. 

Mint*  iilYivc:   Index,   Snohomish   Co.,   Wuwh.     C.    F.   Oliver,   president, 
H(il*i»kfMi,  N.  J,     Has  a  2,<XKJ'  tunnel.     No  returns  secured. 
NEW  YORK  &  VIRGINIA  COPPER  CO.  VTRGIHIA. 

Offire:  149  Broadway,  New  York.  Mine  office:  Wohz^  Carroll  Co*,  Va. 
Organizeil  I9()l,  under  laws  of  West  Vir^iniaj  with  rapitaliaation  $2,500,000, 
ehmes  $1  par.  Aml>rose(\  Dunn,  president;  Ilichard  Berrian  viee-presideJit ; 
Wm.  LK  lk»j^Ji,  secret im-  and  trejisurer.  Directors  ure  prect^ing  officers,  J. 
W.  Highmder,  R.  Uohert  Fo^^el,  and  Win.  H.  Mitchell  A.  C  Dunn,  getieTiU 
manager;  Jius.  Laws^jn.  Ruponntcndent.  Mining  lands,  740  acres  in  Carroll 
Co.,  showing  7  copper  b(*artng  Essnrt*  veii:i^  and  2  gold  veins.  Two  copper  ^ 
veins  are  I  icing  developctl,  thcfte  shewing  a  cvinsidcralde  variety  of  copper  ■ 
ores^  including  mekuMinite,  boniite,  c.halcc>pyrit«,  etc,  and  carrying  more  or  ■ 
less  silver.  The  largest  hnd)'  ore  is  said  by  company  to  have  an  average 
width  of  !)r/  and  to  be  trace^Hble  for  upwards  of  two  miles.  (  ompany's  esti- 
mate of  v:duc8  15  10%  copper,  1  oz.  g^^^ild  and  25  oz,  silver  per  ton.  Two 
phafts  were  down  iOU'  and  13^1'  and  2  tunnels  of  UH)'  each  were  dn%"iog, 
*Jt>v.  1,  1SK12,  Plant  at  mine  inchjdra  steam  hoists,  pumps,  drills,  etc.  Com- 
pany plans  erecting  a  concentrator,  :iOO-1iiH  smelter  and  acid  plant  in  19<13. 
Ncjirest  ruilrtiad  station  Lh  Betty  Baker,  on  Norfolk  «Sr  Wcisiern  H.  R.,  8  mUes 
distant.  Mining  work  planned  for  1003  consists  of  sinking  two  shafts  (o 
depllj  of  4W  each,  drifting,  crosscnttin^  and  st oping.  Company  statias  that 
up  to  Xovemher  1,  1CM)2,  more  than  lt),tHKt  tons  of  ore  had  been  extracted, 
uf  mi  estimated  value  of  upwards  of  $l,5<.)0,t|l>0. 
NEWS  COPPER  MINING  CO.  ARIZONA. 

Property  BUf>po.Ki'd  l*i  be  huated  in  Arizona  and  presumably  in  hands 
of  Chas.  R.  Leonard  of  Butte,  Mont.     No  returns  secured, 
NEWSBOY  COPPER  MINING  CO.  WYOMING. 

Suj(po.scd  to  have  pr*»perty  near  Encanipment,  Carbon  Co.,  Wyo.     No 
rrturnrt  Hccurcd. 
NIAGARA  MINING  &  DEVELOPMENT  CO,  BRITISH  COLUMBIA* 

It  is  said  that  a  corp^u-ation  by  this  n/ime,  in  which  Cieo.  J,  Gtmld,  of 
New  York  is  alleged  to  be  interested,  is  dating  work  on  the  Skeena  ri\'er,  In  M 
Kitsahis  Canyon,  in  the  extreme  nf>rthern  part  of  British  Columbia,  near  the  f 
Alaskan  line.     Company   in  8upp^Ksed  to  have  a  capitalization  of  $6*^*0.000, 
in  $5  shares.     H.  Ardcn  Siiiglehnrst  Ls  in  charge  of  operations.     No  addre^ 
scrurcd   for   main    otlire   or  mine  po^toffice. 
NLAGARA  BMNING  A  SMELTING  CO.  UTAH. 

Has  an  apparently  valuable  property  near  Bingham  Canyon,  Salt  Lake 
Co,,  l^tah,  but  was  in  financitd  straits  at  last  accounts.  No  returni^  secured. 
NICHOLS  CHEMICAL  CO.  QUEBEC, 

Offire :  25  Broad  St.,  New^  York.  I«  operating  mines  at  Capelton,  Quebec^  M 
with  force  tif  about  100  men.  W.  H.  Nichols,  president;  J.  B.  F.  Herreshoff,  f 
jfice-president ;  J   M.  Lut her, secretary ;  E.  U,  Nichols,  treasurer; 8.  L.  Spufford, 
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general  manager  at  mines.  Landji,  640  acres,  <arr>ing  lenses  of  chalcdpyrite 
aod  iron  pyrites,  former  with  an  average  value  of  5%  coi)per  ami  ;«%  sul- 
phur. Property  has  6  shafts,  one  down  2,000',  one  800'  and  4  less  tl^an  500'. 
Jfioes  have  about  5  miles  of  underground  openings,  with  steam  power  equip- 
ment throughout  and  150-ton  concentrator  and  smelter,  l^oduct  is  turned 
oat  as  50%  matte.  This  company  is  supposed  also  to  be  operating  near 
Tampico,  Tamaulipas,  Mexico,  but  no  returns  have  been  secured  for  the  Mex- 
icin  properties. 

XICKEL  COPPER  CO.  ONTARIO. 

Offices:  Worthington,  Ontario.  Mining  property  is  in  Drur>'  Twp., 
near  Sudbur\%  Algoma,  Ont.  Ore  is  sent  to  Hamilton,  Ont.,  for  smelting. 
Pmperty  thought  to  be  valuable.  Company  said  to  have  been  very  poorly 
managed. 

XICKEL  PLATE  MINE.  '^  BRITISH  COLUMBIA. 

Near  Olalla,  B.  C.    Owned  by  Rogers  Bros.,  et  al.   Said  to  be  rich  and 
to  have  a  large  amount  of  ore  on  the  dumps.     No  returns  secured. 
IIIGHT  HAWK  MINING  CO.  WASHINGTON. 

'  Office:  201    Uihlein  Bldg.,   Milwaukee,  Wis.     Employs   14  men.     Or- 

S^niaed   1901,  under  laws  of  Washington,  ^^^th  capitalization  $5,000,000, 
•'Jares  $1  par.     A.  M.  Wehe,  president  and  general  manager;   P.  J.  Somers, 
^ce-president;  H.  D.  James,  secretary'  and  treasurer;  A.  Geo.  Wehe,  super- 
intendent.   Lands,  66  claims,  area  1,350  acres,  with  150  acres  miscellaneous 
'•'ids,  including  townsite  and  millsite,  on  Mt.  EUemeham,  in  the  Wannacut 
*-ake  district  of  Okanogan  Co.,  Wash.,  showing  numerous  fissure  veins,  of 
'^hich  5  are  being  developed,  these  averaging  G'  to  10'  in  Avidth,  with  estimated 
*^Ugth  of  one  mile  and  estimated  average  values  of  8%  copper  and  1  oz.  gold 
Per  ton.     Mine  has  shafts  of  40'  and  130'  and  tunnels  of  40'  and  126'.     Near- 
^^  railroad  is  68  mUes,  but  line  is  to  be  built  to  the  mines  in  1903. 
^ilPPER  CONSOLIDATED  COPPER  CO.  MONTANA. 

Office:  31  Nassau  St.,  New  York.  Mine  office:  Butte,  Silver  Bow  Co., 
Mont.  Employs  about  250  men.  Capitalization  $3,750,000.  landed  debt, 
^2,500,000.  Geo.  H.  Robinson,  president ;  John  MacOinnis,  vice-president ; 
Stanley  Gififord,  aecretaiy  and  treasurer.  Annual  meeting,  May  1.  Property 
is  controlled  by  the  United  Copper  Co.  Mine  is  located  at  Butte,  Silver  Bow 
Co.,  Mont.,  with  2  shafts,  down  about  1,000'  each.  Mine  is  well  equipped 
with  machineiy  and  timbered  with  10x10^  square  sets,  having  12  exits  and 
good  ventilation.  Connected  underground  with  the  Parrot,  Never  Sweat 
and  Little  Minah  mines. 

NOGALES  COPPER  CO.  ARIZONA  &  MEXICO. 

Office:  100  State  St.,  Chicago,  HI.  Mine  office:  Xogales,  Santa  (njz 
Co.,  Ariz.  Employs  100  men.  Organized  1902,  under  laws  of  Arizona,  with 
capitalization  $3,000,000,  shares  $5  par.  Dr.  Arthur  E.  Thomas,  president; 
Wm.  Larsen,  vice^resident;  Dr.  Wesley  M.  Thomas,  sccretarj';  Geo.  S. 
Brigham,  treasurer.  Directors  are  preceding  officers,  Edmund  D.  Brigham 
and  Dr.  John  Wix  Thomas.  Colby  N.  Thomas,  general  manager;  Frank 
N.  Cox,  superintendent;    H.   B.  yturtevant,  consulting  engineer.     Lands, 
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27  impatented  rlaitiLs,  area  540  acres,  also  lO-aorc  tnill«ite,  in  th«  Patagonia 
ami  PttjL»ni!i  tlwincU  of  .Santti  Vmz  (*o.,  Arizona,  and  the  Minas  Prietas  dis- 
trict of  .Sonora,  Mexico,  ('lainis  ahow  7  fissure  veins,  of  wliich  3  are  being 
develof>ed,  these  averaging  4'  t^  5'  in  width  and  1,200'  to  6,(X)0'  in  length, 
gi\ing  average  assays  of  5%  to  S%  copper  and  2  to  15  oz.  silver  per  ton,  20 
to  ti5  oz.  silver  per  ton  being  found  in  the  Pena  Blanca  claims.  Ores  nn 
oxide  and  sulphide. 

The  Biiena  Vista  group  in  the  Patagonia  district  has  15  mineral  claims, 
2  timber  claims,  inillsite  and  water  rights.  The  Pena  Blanca  group  in  the 
Pajorita  dbtrii-t,  12  miles  west  of  Nogidea,  hiis  6  chiims;  the  San  B&rtolo 
group,  in  the  Minas  Prietas  district,  is  near  Hemiosillo,  Sonora.  Adequate 
water  supply  can  be  secured,  at  each  of  these  groups,  by  pumping.  Smelting 
conditions  are  excellent,  as  the  ores  are  capped  by  gossan  and  occur  in  lime* 
6 tone-  Mines  will  be  opened  by  tunnels.  This  company,  w*hich  is  comj>osed 
of  men  of  high  standing,  m  but  fairly  beginning  operations  at  the  cloee  of 
ltKJ2.  The  property  gives  promise  of  developing  good  mines, 
NOME-MOWTAHA.ITEW  MEXICO  CO. 

Office :  4 15  Iron  Block.  Milwaukee,  Wb,  Jna,  M-  Kerr,  president.  CUima 
in  advertisement  to  have  gold  property  at  Nome,  Alaska^  and  copper  claixna 
in  Montana  and  New  Mexico.  Montana  claims  said  to  adjoin  the  Copper 
riilT  mine.  Haid  to  have  60  acres  In  the  Bromide  district  of  Rio  Arriba  Co., 
N.  M.  Advertisements  are  ver>'  comprehensive  in  their  claims,  but  no  de- 
tailed returns  have  been  furnished  for  this  work  in  response  to  repeated  re- 
quests. 
NONESUCH  MINE.  MICHIGAN. 

Owned  by  A.  K.  Camp  and  M.  P.  O'Brien,  of  Milwaukee,  Wis.  This 
property  is  thi*  pioneer  and  principal  mine  in  the  Porcupine  Mountain  dis- 
trict of  Ontonagon  county,  Michigan.  Are^,  640  acres.  Total  production, 
182  tons,  1,072  pounds  refined  copper.  Idle  for  many  years.  Rline  carries 
native  copper  freely  in  an  ai^Lllaceous  conglomerate-sandstone.  Fully  de- 
scribed in  ltK12  edition. 
NORMANBY  SYNDICATE.  AUSTRALIA. 

Mine  otfice:  Ml.  Pen*)',  Tetiningering  district,  Queensland,  AustraJia. 
Lands,  240  acres  freehold.  Employs  35  men.  Lode  is  parallel  to  that  of 
the  Mt.  Perry  mine,  ^nth  similar  geological  features,  Ha^  been  oj>ened  to  a 
depth  of  about  200'.  Ores  cam'  1  to  10  oz.  gold  per  ton.  Property  well 
located  for  mining  and  smelting,  and  apparently  is  of  considerable  promise, 
NORSK-BELGISK  MINEKOMPANI.  "  NORWAY, 

Mine  oflice:  Melhus,  Haa  sogn,  Norway.     Is  in  the  R5ro8  district,  and 
was  working  a  falilband,  in  a  .small  way,  at  last  accounts* 
NORTH  AMERICAN  COPPER  CO.  WYOMING. 

Office:  17th  and  Blake  Sts.,  Denver,  Colo.  Mine  office:  Budefehn,  Carbon 
Co.,  Wyo.  Organ i/ed  1902,  under  laws  of  New  Jersey,  with  capitalixatiou 
S3J.()00,000,  shares  $100  par.  John  S,  Car>',  prcsiideni;  WDli^^  Geo.  Kmerson, 
first  vice-president;  (\  P.  Collins,  aecond  vtce-presidenl  ;  C.  K.  Knapp,  secre- 
i^ry:    J.   H.   Fennetjsy,  treasurer.     Direetors  are  preceding  officers,  J.  K, 
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Leonard;  John  J.  Carter,  Kenneth  K.  McLaren  and  Jos.  Seep.  W.  H.  Bunce, 
general  superintendent;  Arthur  Houle,  mill  and  smelter  superintendent. 
Lands,  5  claims,  area  103  acres,  including  the  well-known  Ferris-Haggerty 
mine,  in  the  Battle  Lake  district  of  Carbon  Co.,  Wyoming.  This  mine  has 
the  most  extensive  undeiground  development  of  any  propert>'  in  the  Wyoming 
copper  fields,  and  is  installing  a  large  concentrating  and  smelting  plant.  The 
concentrator  is  to  have  500  tons  daily  capacity,  and  will  be  equipped  with 
crushers,  rolls,  jigs  and  36  Wilfley  tables.  The  smelter  is  at  Encampment, 
Wye,  16  miles  from  the  mine,  being  connected  therewith  by  an  aerial  tram- 
way 16  miles  in  length.  This  is  much  the  longest  installation  of  the  sort  ever 
Qiade,  the  tramway  being  built  in  4  sections  of  4  miles  each.  In  addition 
to  transporting  the  ore  of  this  company,  the  tramway  carries  ore  to  the  smelter 
from  a  number  of  other  properties  along  the  line. 

The  smelter  has  a  complete  sampling  mill,  roasters,  furnaces  and  bri- 
QUetting  plant.     Product  has  been  turned  out  as  matte  heretofore,  but  com- 
pany is  now  installing  a  converter  plant  which  should  be  in  operation  by 
-^Pril,  1903,  and  will  give  the  smelter  capacity  to  handle  600  to  700  tons  of 
'^'^  daily.     It  is  hoped  by  the  company  that  the  converter  plant  will  enable 
*  *^c  mine  and  smelter  to  turn  out  about  30  tons  o^  blister  copper  daily,  which 
^ould  give  the  mine  a  productive  capacity  at  the  rate  of  18,000,000  pounds 
^^r  year,  when  the  smelter  goes  into  full  commission.     The  property  of  this 
Company  is  undoubtedly  a  valuable  one,  and  the  cost  of  producing  copper 
^*ill  be  materially  lessened  by  the  saving  of  considerable  gold  and  silver  values 
•Carried  in  the  ore. 
ItORTH  AMERICAN  EXPLORATION  CO.  ARIZONA. 

Mine  office:  Gilbert,  Yavapai  Co.,  Ariz.  Geo.  W.  Middleton,  superin- 
tendent. Has  gold-copper  ores  and  is  equipped  with  gasoline  hoists.  No 
returns  secured. 

NORTH  AMERICAN  MINING  CO.  IDAHO. 

Office:  Des  Moines,  Iowa.  Mine  office:  Baker  City,  Ore.  Organized 
1898,  with  capitalization  $1,500,000,  shares  $1  par.  Thos.  Burk,  president 
and  manager;  S.  S.  (^ole,  secretaj>'  and  treasurer.  Lands,  807  acres  mineral 
claims  and  1,000  acres  miscellaneous  lands,  in  the  Burkmont  district  of  Idaho. 
At  last  accounts  had  3  shafts,  deepest  300',  giving  assays  of  6%  to  8%  copper, 
with  gold  and  silver  values.  Company  estimated  ore  body  as  300'  wide  and 
f  nc  mile  in  length.     No  returns  secured  for  1902. 

NORTH  AMERICAN  MINING  CO.  NEW  MEXICO. 

Office:  Shamokin,  Pa.  Mine  office:  Lordsburg,  Grant  Co.,  N.  M.  Em- 
1 1  r.s  6  men.  Organized  under  laws  of  New  Mexico,  with  capitalization 
:^1,2<K),000,  shares  $2  par.  Thos.  A.  Lister,  president,  treasurer  and  general 
manapjer;  G.  G.  Kulp,  vice-president;  W.  P.  Caldwell,  secretary ;  Danl.  W. 
Briel,  superintendent.  Lands,  7  unpatented  claims,  showing  fissure  veins 
giving  average  assays  of  18%  copper,  $10  gold  and  15  oz.  silver  per  ton.  Has 
four  10'  pits  and  shafts  of  37'  and  50'.  The  incline  shaft  of  the  Cobre  Negro 
claim  is  115'  deep.  This  slope  will  be  continued  for  1,000'  and  levels,  run  at 
intervals  of  100'.    Nearest  railroad,  4  miles.     The  Cobre  Negro  shows  4  prom- 
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bing  fiasuro  veins,  the  principal  one  carrying  a  rich  paystreak  of  IR*  to  3^^ 
on  the  footwaU,  containing  copper,  gold  and  silver  in  a  quartz  gangiie,  wliil*^ 
on  tlie  hanginK  wall  there  is  a  pay-8treak  of  tetrahedrite,  showing  13%  copper 
and  15  oz.  silver  per  ton,  with  ver\'  high  gold  values. 
NORTH  AHERICAK  MIIflNG  CO.  OREGOH. 

Said  to  he  prospecting  for  copper  near  Union,  Union  Co-»  Ore* 
NORTH  CAROLINA  MINE.  NORTH  CAROLINA. 

Formerly  kjiown  as  the  Fentress.     Was  extensively  worked  before  the 
Cnil  war-     Has  a  3'  to  4'  vein,  dipping  at  38=*  to  60*,  and  opened  to  depth  of 
310',     Supposed  to  be  working,  but  no  direct  retuma  secured. 
NORTH  FORK  COPPER  MINING  CO,  WTOHOIG. 

Mine  office:  Battle,  tarbun  L'o,/ Wyo,     Stuart  Edgar,  supenntendent. 
Supposed  to  be  working  a  .Hniall  force  at  the  close  of  1902. 
NORTH  MOUNT  LYELL  COPPER  CO.,    LTD.  TASMANIA* 

Offices:  153-5,  Leadenhall  St,,  London,  E.  C,  Eng.  Colonial  office: 
Pillinger,  Macquarie  Harbour,  Tasmania.  Etuployed  715  men  in  October^ 
1902.  W.  Jacks,  chairman;  H.  Macdouald,  deputy  chairman;  F,  D.  Mitcheli 
and  J.  P.  Madden,  colonial  board;  Genl.  Sir  Hugh  Gough,  trustee  for  deb^i- 
tore  holdem;  L.  (*.  Trent,  g:eneral  manager;  T.  Urquhart,  8ecretar>  ;  F.  D. 
Mitchell,  agent,  Kelly's  Basin,  Tiismania.  Capital,  nominal,  £600,000: 
debenture*,  £160,000.  Mining  lands,  30  acres,  also  concentrator  and  smelter 
(iites,  water  rights,  timber  lands  and  railway  of  28  miles  from  mines  to  sm^ter* 
Output,  r*i^t  half  of  ltM)2,  about  24,(XK>  tons  of  copper  ore;  is  anticipated  that 
present  management  will  be  more  fortunate  than  fonner  director.  Orerontains' 
0%  to  12%  copper,  15%  to  20%>  aluitiina,  and  G0%  to  75%  silica,  requiring  a 
basic  ore  for  fluxing,  such  as  la  furoisbed  by  the  Mt.  Lyell  mine.  Has  a 
250-ton  sn^elter,  with  converter  plant  adde<i  in  1902.  Smelter  is  75x210*, 
^vith  elect  ric  crane,  and  has  4  reverberatory  furnaces,  each  16x32',  bla»t  fur- 
nace  and  convert*^re;  sampling  mill  69x72';  boiler  house  41x56'  %\ith  thnee 
250-h,  p.  Stiriing  boilers;  power  station  OOxUK)'  with  200-kiJowatt  gener- 
ators and  cross  compound  blower  ;  concentrator  50x284',  and  miscellaneous 
fniildings.  This  profjcrty  is  a  valuable  one  but  it  could  l>e  eonsolidattd  w  ith  the 
mines  of  the  Mt.  LyeJl  Mining  h  Railway  Uo.  to  the  great  and  lasting  ad- 
vantage of  both  corporations,  owing  to  the  ores  of  each  being  natural  comple- 
ments. 
NORTH  PACIFIC  MINE.  MONTANA. 

Mine  oOice:  Copperopolis,  Meagher  Co.,  Mont.  Owned  by  the  Marcui 
Daly  estate  of  Butte,  Mont.^  and  operated  by  W.  W.  McDowell.  John  Blewett^ 
superintendent.  Property  includes  the  St.  John  mine  and  employs  about  100 
men.  Has  3  shafts,  deepest  5(Rr,  with  good  surface  equipment.  Property 
\\{\A  been  a  Hmile*^!  producer  of  high  grade  ore  for  some  years.  Said  to  be 
looking  rather  poorly  at  close  of  1902. 

NORTH  POLE  MINING  CO.  COLORADO. 

Mine  office:  l'r>8tal,  Gunnison  Co.,  Colo.  Organised  1902,  T;\ith  capital- 
ization $500,000.    Property  is  developed  by  200'  tunnel,  showing  15%  lo  20% 
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copper  ore,  s%hlly  ardent  if erous.    Company  wna  erecting  buUdrngs  and  in- 
8t«llini5  machinprj'  for  development  at  last  iLccounU. 

KORTH  STAR  MUflNG  CO.  WASHIITGTOlf. 

Mint*  ofltpo:  Index,  Snohomish  i'o.,  Wa^h.     S.  A.  IlavLs,  sript'rin!endonl. 
Lands,  7  claims  between  the  Ethel  and   Hunker  Hill -Sullivan  pnipertiia*, 
Has  2  veins,  one  3'  to  6'  wide,  with  4*  pay-«lreak  astuiyini;;  1135  per  ton  in 
c'^pper  and  gold.     Ore  \a  viV^imUUvuns  tptrahedrife  and  Ijoruile. 
WORTH  STAR  MIirmG  &  MILLING  CO,  COLORADO, 

Mine  office:  8rl venon,  San  Ju.in  To.,  Colo.  J.  II.  Starkweather,  *iuper- 
'nt«ndeQt.  Mine  hiw  pold-t^ilvcr-<  opfHjr  ores  and  b  equipjied  wirh  .sCeani  and 
^*Mer  power  and  a  TiO-statnp  mill. 

WORTH  STAR  MINE.  NORTH  CAROLINA. 

An  old  property  near  Jainet*town,  Guilford  Co.,  N,  {\  Vein  nmw  2*  to 
^^'  Wide,  giviufi  anrifenius  iron-voppcr  sulphides.  Mine  is  aiwiuf  400'  deep 
^^d   \mn  a  2<)-stamp  niilL 

*<>RTHWEST  copper  CO,  BRITISH  COLUMBIA, 

Took  the  Van  Anda  mines  under  liond  and  lease,  in  October,  WW,  but 
'J*^^vv  them  uj>  a  few  months  hiter. 

'^^^THWEST  GOLD  4  COPPER  CO.  OREGON, 

Properly  Is  in  the  Craeker  Creek  district  of  Sumpter,  Ore.,  and  is  said 
^  S^Viow  a  (><)'  vein  on  the  CiiUprado  rlaim. 

^C>t^XHWEST  MINING  CO.  WASHINGTON. 

Mine  offire:  Ketile  Falls,  Stevens  Co<,  Wftsh»     W.  F.  SteveuH,  huperiii- 
*^'*^cjent.     Has  i^old-silver-lead-copper  ores;  opened  by  shaft   and    tunnel. 
'^'^^e  ia  equippH'd  with  si  cum  and  nater  power  and  employs  about  10  men, 
'SOUTHWESTERN  CONSOLIDATED  LUMBER,  *  OREGON. 

,  OIL  k,  COPPER  CO. 

'  Address:  care  <if  Cilenn  M,  Deuel,  Heerctar>\  Grand  Rapids,  Mieh,     Dr. 

•    A,  Larroiie,  president  and  general  maniiger,  Kalamazoo,  Mieh. ;  Geo.  Bar- 
^^i^n,  \ic e-p resident ;   W.  U.  Bt^cljc,  treasurer.     Diret-tors  are  preceding  offi- 
1^^,  E,  C.  Daylon»  John  H.  Price,  Samuel  Dunkley,  Rush  McN^iir  and  Thos. 
^rs.     Lands  are  somewhere  in  the  vicinity  of  Baker  City,  Oregon. 

Northwestern  copper  mining  co.  Wyoming. 

Address :  care  of  F.  K.  Brown,  agent,  Omaha,  Neb.  Lands  are  in  Wyo- 
*^'Qg,  No  returns  secured,  but  company  thought  to  be  workinj^  a  small  foa*e 
^^  rh^se  of  \m2. 

Northern  copper  co,,  ltd.  Rhodesia. 

Offices:  SaJisburj'  House,  London,  E.  C,,  En  p.  Local  ofhce:  Bui  aw  ay  o, 
**«odeitia,  B.  S.  A.  Lord  Gifliord,  chairman ;  T.  Donald,  aeeretar\' ;  Bechu- 
*^«4jifid  Exploriilion  Co.,  Ltd.,  manai^er  in  Smjth  Africa.  Capital,  nominal, 
**50,(N)y.  Pnjperty,  220  claims  in  Cnmiati,  Ihnsweswe  and  Guay  districis, 
^^^  the  Kafukwe  river,  in  Northern  Rhodesia.  Prospect injtr  and  develop- 
^^t  work  have  been  continued  ffir  the  past  two  years»  and  aneient  mine 
"^^'kinRs  are  reported  in  the  ncip;hborhood,  of  xvhich  the  oxide  orc»  show 
^'^^^  high  vabjta^,  rangiufr  from  20'yJ  to  71%  copper.  The  fjrade  of  the  sul- 
^*Ude  ores  that  will  come  in  at  depth  reuiaim  to  be  aecertained. 
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NORTHERN  CALIFORNU  INVESTMElfT  CO.  CAUFORHl 

Owns  the  Black  Diamond  group,  in  the  Stillwater  mining  district 
Shasta  Co.,  Cal.     Geo.  Bayha,  vice-president   and  general  maaager.    £ 
large  holdings,  on  which  several  low-grade  ore  bodies  of  coDsiderable  s 
have  been  located. 
NORVELL-PICKRELL  COPPER  MINING  CO.  WTOlOll 

Mine  office :  Encampment,  Carbon  Co.,  Wyo.  J.  S.  Norvell,  superintei 
ent.  Was  employing  a  few  men  on  development  work  at  last  accoun 
NORWAY  GROUP.  WASHIN6TC 

A  group  of  9  claims  showing  a  25'  vein  opened  by  tunnel,  in  the  nei{ 
borhood  of  the  Bronze  Monarch  group,  Washington. 
NORWAY  MOUNTAIN  GOLD  &  COPPER  BRITISH  COLUME 

MINING  CO. 

Address:  care  of  Thomas  &  Co.,  fiscal  agents,  503  Provident  Bldg.,  PI 
adelphia,  Pa.     Property  supposed  to  be  near  Rossland,  B.  C.     No  retu: 
secured. 
NORWEGIAN  COPPER  MINES,  LTD.  NORWi 

Offices:  5,  St.  Mildred's  Court,  London,  E.  C,  Eng.     H.  W.  Lowe,  chi 
man;  H.   P.   Smith,  secretarj-.     Capital,   nominal,    £300,000.     Owns    i 
Lyngen  group,  in  the  Goulasjok  Valley,  Lyngenfjord  district,  Noni*ay. 
returns    secured. 
NORWICH  MINE.  MICHIGi 

Address:  care  of  Neil  J.  Ferguson,  superintendent,  Ontonagon,  Mi 
Property  some  distance  west  of  the  Ontonagon  river,  Ontonagon  Co.,  .Mi 
liade  500  tons  of  copper  1850-1851;  last  work  done  1865.  Has  p 
duced  masses  of  copper  up  to  ^0  tons  weight,  and  gives  a  fair  showing 
stamp  rock.  Said  to  have  been  bought,  December,  1902,  by  the  Cop] 
Crown  Mining  Co.,  of  St.  Louis,  but  statement  not  verified. 
NOTAWAY  GOLD  &  COPPER  IHNING  CO.  COLORAI 

Office:  Denver,  Colo.  Mine  office;  Silverton,  San  Juan  Co.,  Col.  A. 
Vivian,  president  and  general  manager;  Wni.  Gelder,  secretar>';  N.  B.  Ga 
ble,  superintendent.  Lands,  two  group  of  claims,  one  in  Gilpin  Co.  and  < 
in  San  Juan  Co.,  Colorado.  Latter  is  on  Sultan  Mountain,  near  Silvert 
and  has  been  developed  since  about  1897,  by  400'  tunnel.  Has  elect 
power  and  employs  15  to  20  men. 
NOVARRA.  ITA] 

A  small  mine  in  the  province  of  Piedemont,  Italy.  No  returns  secur 
COMPANIA  LOS  NUEVE.  SPA 

Offices:  San  Andres,  26,  Madrid,  Spain.     Mines  are  in  province  of 
meria,  Spain.     No  returns  secured,  and  mines  thought  to  be  idle. 
NYACK  MINING  CO.  ARIZOl 

Mine  office:  Williams,  Cononino  Co.,  Ariz.     J.  Helmle,  superintende 
No  returns  secured. 
NYMAGEE  COPPER  IHNING  SYNDICATE.  AUSTRAL 

Address :  Lithgow,  New  South  Wales.  Property  is  about  50  miles  fr 
the  Great  Cobar,  without  railway  facilities.    Has  3  shafts,  deepest  734',  i 
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disseminated  milphide  ore  traversing  arcena^eous  slates,  ore  running  about 
2%  ropper,  i^ith  narrow  chutes  of  hUh  f^radf*  .^ulphitfea  averaging  about 
9%  copper  in  the  at  opes  worked.  Has  a  smelltr,  using  the  pyritje  proceHa 
and  water-jacket   bla.st   furnaces. 

OAK  HILL  COPPER  MIIfE.  CALIFORNIA. 

At  Coopenjtown,  Tuolumne  Co.,  CaL     Owned  by  Heiir>'  Willey,  et  aL 
Hae  one  shaft  112'  deep^  with  a  little  drifiitig.     No  returns  secured. 
OAK  HILL  MINE,  NORTH  CAROLINA, 

In  the  neighborhood  of  Hij^h  Point,  N,  C.  Said  to  have  a  T  vein  car- 
r\iag  bornite,  covellite  and  chaleopyrite,  averaging  18%  copper.  No  re- 
l^riis  secured, 

OCTAVIA  MINING  CO.  WYOMING. 

Mine  office:  Cambria,  Wvo,     David  Jones,  president.    Supposed  to  have 
*<^ured  a  considerable  amount  of  developtuent  work.     Was  employing  a 
*nall  force  at  last  accounts, 
€>GoyA  MINE. 

In  the  province  of  Kaga,  Japan.     Opened  about  1880; 
W>    tons  refined  copper  yearly.     Methoda   and  plant   partly 
^^    returns   secured. 
OaiO  &  ARIZONA  COPPER  MINING  &  SMELTING  CO. 

Secretary'  WTitey  thjit  comptmv  will  l>e  dk^olved. 
^-     K.  EXTENSION  MINING  4  REDUCTION  CO, 

Office:  40  Comiiiertial  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Frisco, 
^^ver  Co,,  Utah,  Employs  6  men.  Organized  1899,  under  laws  of  Utah, 
^*^t.h  capitftlUation  1150.000,  slmres  50  cent"?  par.  A,  J.  McMuUeni  president 
^"'^^i  general  manager;  T.  M.  P'arrell,  \ice-pre45ident;  C.  E.  Gott,  secretarj^ 
**ici  treasurer;  Robert  Leroy,  superintendent.  Directors  are  preceding 
^^<^en8,  C.  S.  Smith  and  E.  .\.  Cook.     Lands,  23  claims,  2  patent^,  area 
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acres,  in  the  Beaver  Lake  dbtrict  of  Be-aver  Co.,  ha\ing  2  fissure  veins 


j2^^  average  width  30'  and  estimate  length  3,0(>(K,  showing  a  large  body 

^Ow-grade  sulphide  ore,  estimated  to  average  3%  copper.     A  new  shaft 

**^  *ii  adjoining  claim  gives  assays  of  16%.     Has  shafts  of  60',  80',  95',  110' 

^^**   510'  and  tunnels  of  20'  and  160',  with  1,100'  of  underground  openings. 

T^^nn  power.     Mine  will  ship  ore  to  the  new  funia<'e  at  Milford,  8  miles 

.^^imt.     Oregon  short  Line  K\\  is  tw*o  miles    from  the  mine.      Company 


«n 
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continue  underground  development  and  install  larger  boiler  and  hoist 

1903. 

^ALLA  COPPER  MINING  &  SMELTING  CO.  BRITISH  COLUMBU. 

.\ddres3:  care  of  Alht*rt  E.  H:\U,  Co.,  5  Heekinan  St.,  New  York.     Mtne 

|^5*ii'e:  Olalla,  Similkanieen  district,  B.  C.     Organized  1901,  under  laws  of 

l^^ine,  \\'ith  capitalization  $8,000,000,  shares  $25  par.     M.  J.  Brewer,  pree- 

^^"^^nt;    Robert   Gay,  \nce-preaident ;    W.  C.   McDougalb  general   manager. 

^oids,  60  cl^ms,  area  2,500  acres,  near  OliUlfi,  in  the  Lower  Similkanieen 

*^d  Keremos  camps,  Yale  district,  southern  British  Colunabla.     Company 

^*^^o  controls  the  Siniilkameen  and  Keremos  Ry.  Co.,  capitalized  at  $3,000,000. 

said  to  have  valuable  mining  prospects  and  company  is  composed  of  mea 
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of  excellent  Btanding,  but  no  returns  have  been  fumiabed  for  tMs  work  ta 

resjwnae  to  repeated  requests. 

OLD  BALDY  MINB.  AIUZOBA. 

Near  Tucson,  Pima  Co.,  Aria.     W.  B.  McCleary,  superintendeDt.    Hw 
goldn^opper  ores,  opened  by  shaft.     Steam  power. 
OLD  BALDY  GOLD  MmiHG  &  TUlfNEL  CO.  REW  MEXICO. 

Mine  office:  Elizrtl>«tht«>\vii,  C'olfax  Co.,  N.  M,  Thoa.  C.  rfewall,  super- 
intendent. Is  opening  gold-eopper  ores  by  tunnel.  Haa  ^aaoline  hakM 
and  electric  power. 

OLD  coLomr  copper  co.  michigaj. 

Office:  60  State  St.,  Boston,  Mass,  Mine  ofEce:  Calumet,  Hougfitoti 
Co.,  Mich,  la  an  exploration,  working  12  lo  15  men.  Organiaed  1898, 
under  law's  of  Miriiigan,  \nth  (capitalization  $2,500 ,0(»0»  in  100,00t>  sharea, 
par  125,  and  110  paid  in.  H.  F.  Fay,  president;  W.  B.  Mot»man.  i*ecretan 
and  treasurer;  H.  F.  Fay,  W.  B.  Mo«num,  John  C.  Watson,  Stephen  K. 
Dow,  Rogers  L,  Barstow,  Wm.  HoWell  Heed,  J  as,  Chynoweth,  directors;  J  aa.  j 
Chynoweth,  superintendent.  m 

Official  iiwom  returuB  to  the  State  of  Michigan,  as  of  date  Jan.  1,  iy02,  I 
diecloee  the  following  figures:  I 

Amount  cmh  paid  in  on  capital  stock $300,000.00  1 

Amount  paid  in  liy  conveyance  of  pruperly  to  company 700,000  0<) 

Entire  amount  Invested  in  real  estate T'  i    wm).00 

Amount  of  personal   estate. i a   i ,s2-97 

No  floating  debt,  nothing  due  corporation  and  no  pix»duction  swured. 
The  old  Colony  lands  are  1,2<X)  a<*res  in  Sections  17  and  18,  56-32.  east 
of  the  Calumet  &  Hecla,  Houghtun  Co.,  Michigan.     The  surface  may  eventual- j 
ly  Ijetnjnve  valuable  for  building  Uits^  a.s  it  adjoimi  the  village  of  Lautiutu,] 
which  IS  part  of  the  great   mining  camp  of  Calumet.     The  tract  ha^  l>eeQl 
tested  by  diamond  drills  for  1,5^M)'  on  the  west,  and  by  a  tunnel  3,000'  long,! 
begun  in  1H99  and  discoutinued  lat^'  in  19<J1,  which  begins  at  the  Extern  8and'| 
atone  and  run.^  33**  North  of  West.      Five  cupriferous  beds  were  cut  by  ih 
tunnel,  none  of  whicli  allowed    cop[>er  to  an  especially   promising  extenLJ 
There   are  several  shafts,  all    unimportant  except   the  westemmtist,  whicb] 
lies  about  l^StKI'east  of  the  Kearsarge  shafts  of  the  Centennial.     This  ahaftl 
penetrates  an  SO'  overburden.     One  level  is  opened  by  short  drifts  and  al 
winze  is  sinking  on  the  firat  level,  following  the  incline  of  the  lode,  only  SO'' 
froai  the  shaft.     This  winze  can  be  holed  through  to  surface  at  the  angle 
of  the  lode  and  made  a  permanent  working  shaft,  if  the  developments  war- 
rant.    Depth  at  end  of  1^2  is  more  than  200'.     The  lode  shows  copper  lo 
some  extent— not  enough  to  make  a  mine,  but  sufficiently  encouraging  to 
warrant  opening  to  a  greater  extent.     The  Old  Colony  has  necessary^  gmfact     i 
buildings,  all  aniail,  with  l>oiIers,  smitliy,  tools,  etc,  and  is  operating  one  powerfl 
drill  in  the  winze.     Funds  will  Ivf  exliausted  soon^  and  an  asaeaament  of  on*B 
dollar  is  anticipated  early  in  1903. 

OLD  D0HINI0I7  COPPER  MIIfING  &  SMELTIHG  CO.  ARIZOIIA.^ 

Offire:  35  Congress  St.,   Boston,  Mass.     Mine  office:  Globe,  GiU  Co.«H 
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Ariz.  Employs  about  300  men.  Orj^anizcd  July,  1895,  under  laws  of  New 
Jersey,  ^^-ith  capitalization  $5,000,000,  shares  $25  par.  Chas.  Sumner  Smith, 
president;  Fred  M.  Hoar,  superintendent.  Directors  are  Chas.  S.  Smith, 
Geo.  Napier  Towle,  Dr.  Jos.  T.  Herrick,  Chas.  T.  Lund,  Fred  M.  Hoar,  E.  F. 
Newton  and  G.  Waldo  Smith,  the  first  three  directors  named  constituting 
an  executive  committee. 

Lands,  6  full  and  3  fractional  claims,  at  Globe,  Gila  Co.,  with  10-acre 
mUlsite  adjoining,  also,  the  Old  Dominion  and  Keystone  claims,  north  of 
Globe,  the  Continental  group  of  240  acres  and  the  Chicago  &  New  York 
group  of  60  acres,  the  two  latter  groups  being  unconnected  with  the  princi- 
pal mining  tract.  Ore  bodies  are  either  fissure  veins  or  lenses,  but  which, 
18  uncertain.  Ores  are  mainly  malachite,  with  some  melaconite  and  cuprite 
and  a  little  chrysocolla,  all  more  or  less  argentiferous  and  highly  silicious, 
requiring  heavy  fluxes  of  iron  and  lime.  Sulphide  ore  bodies,  showing  chal- 
cop>*rite  and  considerable  chalcocite,  are  found  in  narrow  but  rich  veins. 
Company  is  endeavoring  to  open  additional  bodies  of  sulphide  ore,  to  ob- 
viate the  necessity  of  using  large  quantities  of  barren  flux. 

The  deepest  working  is  the  12th  level,  opened  in  1902.  Much  trouble 
has  been  experienced  in  the  past  from  excessive  freight  rates,  the  mine  hav- 
ing been  paying  freights  of  upwards  of  $300,000  yearly  to  the  Gila  Valley, 
Globe  &  Northern  railway  line,  running  125  miles  from  Globe  to  Bowie. 
Reduced  rates  were  secured  in  October,  1902,  and  the  saving  in  freights  is 
estimated  at  1  to  IJ^  cents  per  pound,  on  the  present  production  of  about 
800,000  pounds  per  month.  Output  for  1901  was  10,094,787  lbs.  refined 
copper,  costing  12}^  cents  per  lb.  laid  down  at  the  seaboard.  For  the  quar- 
ter ending  June  30,  1902,  costs  were  estimated  at  11>^  cents  per  lb.,  and  at 
the  dose  of  the  year  were  probably  in  the  neighborhood  of  10  cents  per  lb. 
Costs  for  1901  were  $5.87  per  ton  for  mining  and  $4.87  per  ton  for  smelting. 
Economies  have  been  introduced  wherever  possible  by  the  present  man- 
agement. 

The  smelter  at  the  mine  has  three  250-ton  furnaces,  and  is  beyond  the 
present  capacity  of  the  mine  to  feed.  A  briquetting  plant  for  flue  dust  and 
a  reverberatory  slag  furnace  were  installed  in  1902,  since  which  time  slags 
are  said  to  be  running  only  0.76%  copper.  Experiments  have  been  made 
with  petroleum  for  fuel,  coke  being  very  costly. 

The  value  of  company's  production  of  gold,  silver  and  copper  to  close  of 
1900  was  $3,567,577.83,  which  was  produced  at  a  mining  profit  of  $852,961.16, 
against  which  were  expenditures  of  $841,217.64  for  construction,  leaving  a 
net  profit  of  $11,743.52.  Several  small  dividends  were  paid  by  the  original 
Old  Dominion  company,  but  none  have  been  disbursed  by  the  present  corpora- 
tion. The  management  of  the  mine  was  changed  in  1902,  and  the  present 
officials  have  brought  suit  against  A.  S.  Bigelow  and  the  estate  of  Leonard 
Lewtsohn  for  the  proceeds  from  50,000  shares  of  stock,  said  to  have  been 
illegally  converted  to  the  uses  of  the  defendants. 

The  Old  Dominion's  ore  bodies  are  considerably  mixed  and  require 
caieful  hand-sorting,  both  underground  and  on  surface.     It  is  evident  that 
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the  mine  is  not  the  bonanza  that  has  been  clainicd  in  many  (juarters.     Th*^ 
present  management  is  making  vigorous  and  successful  effort*  to  reduc^^ 
costs  and  to  improve  the  plant  and  facilities. 
OLD  HANOVER  COPPER  CO.  HEW  MEXIOK^ 

Mine  office:  Hanover,  Donna  Ana  Co.,  N.  M.     Geo.  Kingdon,  supeim — - 
tendent.     Said  to  be  equipped  with  steam  power  and  to  work  a  considerable^ 
force. 
OLD  HICKORY  COPPER  MIIfING  CO.  NEW  MEXICO^ 

Absorbed  by  the  Copper  Chief. 
OLD  RELIABLE  MINING  CO.  NEW  MEXICO^ 

Mine  office:  Golden,  Santa  Fe  Co.,  N.  M.     J.  B.  Biayo,  superintendent 

Is  opening  gold-copper  ores  by  tunnel.     Has  steam  power  equipment,  indud 

ing  two  6'  Huntington  mills.     No  direct  returns  secured. 

MINAS  DE  OLLIN,  CHANGOA  Y  ARRIETA.  SPAIN.^ 

Old  properties  in  the  province  of  Navarra,  Spain.     Supposed  to  be  ninin'M 
by  an  English  corporation,  but  no  particulars  learned. 
OLYMPU  MINING  CO.  OF  WYOMING.  WYOMINa^^ 

Office:  187  E.  Chicago  Ave.,  Chicago,  Ills.     Pehr  W.  Nilsson,  president      " 
Herman  C.  Johnson,  secretary' ;  John  Lundgren,  general  manager.     Propcrt]^-^" 
is  supposed  to  be  in  the  Encampment  district  of  Carbon  Co.,  Wyo.     Nczzu 
returns  secured. 
OLYMPIC  MINING  CO.  WASHINGTOK'- 

Office:  Pacific  Bldg.,  Seattle,  Wash.    Company  advertises  nicely,  bu"^'*^ 
fMls  to  give  particulars  regarding  its  property,  for  this  work. 
OMAHA  COPPER  MINING  CO. 

Office:  1,017  New  York  Life  Bldg.,  Omaha,  Neb.    No  returns  secured. 
OMODANI   MINE.  JAPAlT'' 

A  verj'  old  property,  in  the  province  of  £k;higo,  Ji^an.     Makes  abou^^ 
400  tons  of  exceptionally  pure  copper,  yearly. 
ONECO    COPPER    MINING    CO.  lOCHIGAir'^ 

Office:  18  P.  O.  Sq.,  Boston,  Mass.  W.  F.  Fitzgerald,  president;  8.  1^- 
Millett,  secretar)'  and  treasurer.  Organized  1899,  under  laws  of  Michigaa^ 
with  capitalization  $2,500,000,  shares  $25  par.  Lands,  800  acres,  near  Haa* 
cock,  Houghton  Co.,  Mich.  Tract  was  originally  known  as  the  Hungarian, 
later  as  the  Fitzgerald.  Has  had  a  limited  amount  of  exploratory  work  in  1862 
and  1899-1900.  Has  one  shaft  of  about  500',  also  8  dwellings  and  several 
small  mine  buildings.  Fully  described  in  1902  edition. 
ONTARIO  SMELTING  CO.  ONTARIO. 

Mine  is  three  miles  from  Massey  Station,  Algoma,  Ontario,  and  shows 
auriferous  sulphides  assaying  3J^%  to  6%  copper. 
ONTARIO  &  COLORADO  GOLD  &  COLORADO,  ONTARIO  &  TUKOK. 

COPPER  MINING  CO. 

Office:  610  Majestic  Bldg.,  Detroit,  Mich.  Dr.  J.  E.  Burgess,  president; 
C.  H.  Colbum,  secretar>\  Has  mining  claims  in  Ontario,  Yukon  and  Colo- 
rado. The  Ontario  claims  adjoin  the  Wilcox  property,  on  ^ider  Lake,  in 
the  Parr\'  Sound  district.    No  returns  secured. 
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OOQBP  MIlfE.  CAPE  COLONY. 

Owned  and  operated  by  the  Cape  Copper  Co.,  which  see,  for  description. 
OFHIR  COlfSOLIDATED  MnONG  CO.  COLORADO. 

Ifine  office:  Telluride,  San  Miguel  Co.,  Colo.  W.  S.  Buckley,  manager; 
Jai.  Mac  Williams,  superintendent.  Has  a  20-stainp  niill,  with  steam  and 
electric  power,  and  employs  about  50  men,  securing  a  little  copper  as  a  by- 
pitxiuct  from  gold-silver-lead-copper  ores. 

OPHIR   COPPER   MnnifG   CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Cb.,  Mont.  Oi^anized  July,  1902, 
under  laws  of  South  Dakota,  with  capitalization  $1,000,000,  by  Chas.  Cald- 
well, C.  K.  Carmack,  Maurice  Newberger,  E.  Tilden  and  Frank  H.  Pennej^  of 
Chicago,  and  A.  B.  Clark  and  Henry  S.  Clark  of  Butte,  Mont.  Company  is  de- 
veloping the  Ophir  mine,  in  Butte,  which  shows  3  veins  carr>'ing  fair  values 
in  silver  and  gold,  with  indications  that  copper  will  be  found  at  greater  depth. 
OpHIR  MINING  &  DEVELOPING  CO.  MONTANA. 

Office:  902  Fisher  Bldg.,  Chicago,  Ills.  Probably  same  as  Ophir  Copper 
iGning  Co.     No  returns  secured. 

OQUIRRH-BINGHAM  COPPER  CO.  WYOMING  &  UTAH. 

Office:  1103-279  Dearborn  St.,  Chicago,  111.     Organized  under  laws  of 

Wyoming,  with  capitalization  $1,000,000.     Properties  supposed  to  be  in 

Wyoming  and  Utah,  mainly  the  former.     No  returns  secured. 

ORBENAURA  MINING  CO.  MEXICO. 

Mine  office:  Valardena,  Durango,  Mexico.     E.   K.  McCann,  manager. 

Has  copper,  silver  and  lead  ores.     Employed  a  small  force  at  last  accounts. 

ORE  KNOB  MINE.  NORTH  CAROLINA. 

Located  near  New  River,  Ashe  Co.,  N.  C.     Was  opened  before  the  Civil 

War  and  closed  1885.     Is  said  to  have  yielded  net  profits  of  $60,302  in  1874. 

Has  a  fissure  vein  of  6'  to  20'  width,  with  nearly  vertical  dip,  carr>'ing  mainly 

sulphide  ores,  and  crossing  a  formation  of  micaceous  gneiss  and  mi(>a  schist. 

Vein  said  to  be  neaiiy  free  from  gangue  and  to  average  12%  to  20%  copper. 

Has  11  shafts,  deepest  400'.     Was  equipped  with  a  new  150-ton  smelter  in 

1902. 

OREGON  GOLD  &  COPPER  CO.  OREGON. 

Incorporated  August,  1902,  by  Anthony  Mohr,  et  al.,  of  Sumpter,  Ore. 
No  returns  secured. 

OREGON  SHORT  LINE  MINING  CO.  NEVADA. 

I^fine  office:  Pioche,  Lincoln  Co.,  Nev.  E.  F.  Freudenthal,  superintend- 
ent. Was  developing  copper,  silver  and  lead  ores,  with  small  force,  at  last  ac- 
counts. 

ORIENT   GOLD   MINING  CO.  WASHINGTON. 

BGne  office:  Bossbui^g,  Stevens  Co.,  Wash.  John  Brown,  superintendent . 
Has  gold-copper  ores  and  steam  plant.  Employed  a  snudl  force  at  last  ac- 
counts. 

ORIENTE  DE  THARSIS  GROUP.  SPAIN. 

Address:  care  of  Wm.  Guthrie  Bowie,  manager,  Alosno,  Huelva,  Spain. 

Property  is  a  large  group  of  government  concessions,  including  the  Hucra, 
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showing  extensive  niilrrops,  rcrtiains  ot  smcieni  works  and  se^vne  old  scorii 
Hai>  about  4tK)  metrrs  of  niidrrstround  devdopnienl  on  a  5%  copper  ore  body 
of  1 21^13  raetrcs,  a  4%  ore  \\<H.iy  of  7  iiK-trea  and  h  3.5%  ore  body  of  5  metres «. 
while  a  iniyts  of  cupriferous  pyritt\s  has  also  been  cut  to  the  north  ward - 
Deepest  crosscut,  about  90  metres  below  the  crest  of  the  hill,  U  on  a  level  wittm 
t  he  TharsiB  railway,  and  ore  can  be  shoveled  into  the  cars, 
ORINOCO  HIIfE/  BRITISH  COLUMBIA, 

At  Beasley,  7  miles  west  of  Nelson,  B.  C.     Letter  returned  undaimed^ 
October,   \m2. 
ORIOir  MllfllfO  CO.  HEW  MEXICO^ 

Mine  office:  Lordsburg,  Grant  Co.^  N.  M.     B.  W.  Randall^  superintend- 
ent,   Hiis  ores  carrying  copper,  f^old  and  silver;  opened  by  shaft  and  ttume). 
Has  gasoline  hoists,  etc.     No  returas  secured, 
SOCIEDAD  MIIfERA  EL  ORITO,  CHILS, 

Mine  office:  El  Orito,  San  F'elix  Vallenar,  Chile.     Operates  Los  Breas 
mines,  opened  1888,  and  makes  aL>out  7tM)  tons  of  copper  yearly,  shipped ai^ 
nmtte.     Also  owns  the  Carmen  mine,  190'  deep,  opened  in  1S57,  whicbwjiis 
idle  at  last  accounts. 
ORG    GRANDE    KIIE.  ARIZONA^ 

Near  Wickenburg,  Maricopa  Cot,  Ari«.     Has  upwards  of  3,500'  of  under ^ — 
ground  openings,  showing  an  ore  body  more  than  KKJ'  wide  carrj'ing  high — 
grade  oxides  and  low-gnide  sulphides,  somewhat  mixed  with  country  rock. 
FRANCISCO  RODRIGUEZ  OROZZO,  MEXICO- 

Name  given  by  Mt^xicau  government  as  operator  of  a  copper  mine  a*:- 
Mazapil,  Zacatecas,  Mexico,     No  returns  secured. 
ORTONA    COPPER    MINE.  AUSTRALIA^, 

At  Percy  ville,  Queensland^  Australia.    A,  Linedale,  Irvinobank,  QuecDS^^ 
land,  owner.     I^  opened  l>y  a  shallo  w  shaft .     No  returns  secured. 
ORVILLE  GOLD  4b  COPPER  MINING  CO.  BRITISH  COLUMBLA.- 

A  prospect  near  Golden,  Yale  &  Cariboo  dtslrict,  B.  C.    M.  Damaidp  super- 
intendent, at  last  accounts, 
OSARUSAWA  MIIIE.  JAPAIf. 

In   the  province  of   Rikuchu,  Japan.     Ores,  mainly  rhalcop;Krite  and 
galena,  with  auriferous  f|iiart2  ualls.     Pnxiuces  cropper,  gold*  iilv«»r  and  lead. 
Has  a  partly  modem  equipment  and  makes  about  1,000  tons  of  refint?d  copper 
yearly, 
OSCEOLA    CONSOLIDATED    MINING    CO,  MICHIGAJf. 

Office:  199  Washington  St.,  liostoii,  Mas^.  Mine  office :  Opechec,  Hough- 
ton Co.,  Mich.  Organixed  187.'!,  under  lawH  of  Michigan;  capitalization  ia- 
creased  to  $2,600,mK),  with  lOO.OOU  shares,  par  125.  in  1897,  when  the  KeAr- 
sarge  and  Tamarack  Junior  companies  were  absorbed.  Annual  meeting,  t*tfc- 
ond  Thursday  in  March.  A.  8.  Bigelow,  president;  W.  J.  Ladd,  secretan,^ 
and  trcjk^urer;  directorft  arc  A.  S.  Bigelow,  W.  J.  Ladd,  J.  Hemy  Brooke, 
Edw.  S.  Grew  and  Jos.  S,  Bigelow.  Wm.  E.  Pamall,  Jr.,  acting  superinlfnd* 
eni;  Wm,  C.  Watson,  assistant  superintendent,  A.  L.  Uurgan,  niijl  superin- 
■ietident. 
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Official  sworn  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1902, 
disdose  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $   480,000 .00 

Amount  paid  in  by  conveyance  of  property  to  company.  . . .   1,923,750 . 00 

Entire  amount  invested  in  real  estitte 1,301,221 .47 

Amount  of  personal  estate 1,425,715.73 

Amount  of  unsecured  or  floating  debt 1,667,213.88 

Production  of  copper,  1901,  in  pounds 13,723,487 

llie  Osceola  company  first  worked  the  Calumet  conglomerate,  just  south 
of  the  Calumet  &  Hecla,  sinking  6  shafts  thereon,  but  this  proving  unre- 
niunerative  the  Osceola  amygdaloid  was  opened.  The  company  owns  four  en- 
tirely distinct  and  unconnected  mines,  these  being  the  Osceola  proper,  Tam* 
Arack  Junior,  North  Kearsai^e  and  South  Kearsarge.  The  two  latter  a^ 
^\ich  the  most  valuable. 

The  Osceola  proper  has  720  acres,  lying  next  south  of  the  Calumet  & 
^ecla.     It  has  6  abandoned  shafts  on  the  conglomerate  and  6  shafts  on  the 
Osceola  amygdaloid,  which  has  a  strike  of  approximately  N.  39**  E.    Shafts 
^  and  2,  the  northernmost,  are  permanently  abandoned.  No.  3  has  3  compart- 
^Xients  and  is  about  3,000'  deep.     No.  4,  600'  south,  has  3  compartments  and 
i^  about  3,700^  deep.    Shafts  3  and  4,  which  were  producing  about  600  tons 
^:if  rock  daily,  were  closed  June,  1902.    They  are  not  worked  out,  but  could 
^not  be  operated  profitably  on  a  12-cent  copper  market.     No.  5  is  1,300'  south 
^Df  No.  3  and  is  about  3,600'  deep.     This  shaft  was  badly  damaged  by  a  crush 
extending  for  a  long  distance,  and  repairs,  begun  in  the  spring  of  1902,  will  be 
^x>mpleted  early  in  1903.     The  trouble  came  from  insufficient  pillars.     No. 
6,  or  "Opechee"  shaft  is  1,300'  next  south,  4,000'  deep  and  at  present  is  the 
only  really  good  shaft  of  the  Osceola  proper.     It  is  showing  some  excellent 
stopes,  especially  in  the  southern  drifts.     Shafts  5  and  6  have  practically  du- 
plicate surface  equipments,  with  Nordberg  hoists  good  for  6,500'.     The  mine 
has  a  complete  equipment  of  air  compressors,  shops,  etc.,  and  a  large  number 
of  dwellings  occupied  by  employes.     Water  is  pumped  from  Lake  Superior  for 
boilers,  fire  protection  and  domestic  use.    Crosscuts  have  been  sent  to  the 
Calumet  conglomerate  at  various  depths,  without  encouragement. 

The  Tamarack  Junior  is  a  tract  of  120  acres,  Ji  mile  wide  by  Ji  mile  long, 
sandwichied  between  the  Centennial  and  Calumet  &  Hecla,  with  2  vertical 
shafts  on  the  Caltunet  conglomerate.  It  has  been  worked  at  an  actual  loss 
for  several  years  past,  and  was  pracAcally  abandoned  late  in  1902,  though  ex- 
ploratory work  continues.  The  shafts  would  be  valuable  to  the  Calumet  & 
Hecla  for  the  development  of  a  tract  between  the  Tamarack  Junior  and  Tam- 
arack mines. 

The  North  Kearsaiige  has  1,120  acres,  north  of  the  Wolverine,  with  which 
it  is  connected  underground,  and  with  which  mfne  land  has  been  traded  to  the 
extent  of  13  H  acres,  to  correct  boundary  lines  with  the  strike  of  the  lode. 
The  Kearsarge  amygdaloid  runs  16'  to  20'  wide  in  this  mine,  and  while  bunchy 
shows  some  of  the  best  stopes  ever  opened  in  the  Lake  district.  About  3  miles 
of  entirely  new  drifts  have  been  opened  by  drift-stopes,  without  a  pound  of 
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stoping,  and  the  mine  can  produce  2,000  to  2»500  tons  of  selected  rock  djuly # 
with  ease,  \vhen  desirtnl,  which  rock  should  average  fully  1  }ri%  refined  copper* 
The  Kearaarge  has  3  shafl^i,  numbered  south  to  north.  No.  I  is  being  cut^ 
dowTi  to  3-compartnient  size  and  re  timbered,  this  work  being  pnictically  ftfi^ 
ished  at  the  close  of  19U2,  The  shaft  has  a  Nordbeiig  hoist ^  good  for  O.SOO', 
operating  two  6-ton  skips  in  balance. 

No,  2  i^  an  old  jhiiii  imd  will  go  out  of  commiasion  when  the  Improvements 
at  No,  I  are  complete. 

No.  3  is  a  itew  shaft ^  1,500'  northeast  of  No.  2,  and  opens  an  eDormoti0 
area  of  rich  ground  of  exceptionally  unifonn  values.  It  is  one  of  the  bcsC 
shafta  ever  opened  in  the  Lake  district.  The  hoist  is  a  duplicate  of  that  at 
No,  I.  A  new  stone  compressor  house  at  No.  I  shaft  is  nearing  comptettoii* 
also  a  combination  machine  and  carpenter  shop  of  wood,  a  frame  M^&rehouse, 
and  an  office  biailding.  There  is  a  considerable  number  of  comfort at»le  dweliings 
for  employ eai.  The  heirs  of  the  late  Abner  Sherman  sued  the  UBceoln  m  l9QtS 
for  a  H  interest  in  the  S,  W.  H  of  Section  5-66-32,  which  is  part  of  the  Kear— 
Barge  mine. 

The  South  Kearsatge,  fonnerly4he  Iroquois^  with  an  area  of  160  acree^  lies 
south  of  the  Wolverine  and  east  of  the  Centennial.     Work  was  begun  in  vir^rm 
ground  in  ?>cptetnher,  1899,  and  at  the  close  of  1902  upwards  of  2  miles  oC 
drifts  have  been  opened,  from  which  not  a  poimd  of  ore  has  been  sloped  - 
The  best  stupes  are  toward  the  Centennial  line,  and  the  lode  has  about  th^ 
same  width  and  general  characteristics  as  in  the  North  Kearsarge  and  Wol- 
verine mines.     There  are  two  shafts,  ample  for  all  future  requirements. 
These  are  1^100'  apart  and  connected  by  trestle,  No.  2  having  a  sh&fthouse 
only,  rock  therefrom  bein)^  sent  to  the  No,  1  rockhouse,  which  is  exceptionally 
large  and  well  equipped.     The  surface  equipment  of  the  South  Kearsarge  m 
mainly  second-hand,  but  ctheient  and  ample  for  several  years  to  coma.     The 
South  Kearsarge  can  funil^ih  !  ,01X^  tons  of  good  stamp  rock  daily  ^  with  ease. 

Thu  two  Kearsarges  have  a  combined  area  more  than  four  times  thaf 
of  the  Wolverine,  which  they  flank,  and  with  present  development  and  equip- 
ment are  capable  of  an  enormous  production.  The  future  of  the  company 
rests  with  them,  and  they  are  certain  to  make  the  Osceola  one  of  the  latest 
and  most  profitable  mines  in  the  Lake  diHtrict.  The  mines  ol  the 
Osceola  company  have  been  worked  with  short  forces »  and  on  part  linie, 
during  most  of  1902,  when  the  production  was  13,416,396  lbs.,  or  a  trifle 
less  than  in  the  preceding  year.  It  is  expected  that  the  mine  will  start 
production  on  a  heavy  scale  in  February'  or  March,  1903, 

The  Osceola  has  three  stamp  mills,  on  the  shore  of  Torch  Lake,  adjoining 
those  of  the  Tamarack.  The  old  wooden  mill  was  completed  in  Januanr, 
1886,  and  has  four  he^ids  of  an  average  daily  captuit}'  of  perhaps  30O  tons 
each.  This  tiiill  is  Ini-fficient  and  should  tie  worked  only  at  a  pinch,  The 
second  mill  is  135x215',  completed  November,  1899,  with  3  stamps,  having 
20*  pistons  with  24^  stroke,  supplied  with  circular  shoes  and  striking  1»M) 
blows  per  minute  at  95  lbs.  steartj  pressure.  These  heads  have  stamped  above 
660  tons  each,  on  test.     The  screens  are  circular  with  f^*  openings,  allowing 
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the  easy  diachaiige  of  the  coarse  copper.  The  third  mill  stands  in  line  with 
the  other  two  and  went  into  commission  early  in  1902.  The  building  is  of 
steel,  170x213^,  and  has  4  Nordbeiig  heads  of  the  4-valve  type,  with  cylinders 
20x24'  and  circular  mortars  having  %^  screens  and  hydraulic  separators. 
About  20%  of  the  copper  secured  in  milling  comes  from  the  separators  and 
20%  from  the  mortar  discharges.  There  are  110  Hodge  jigs,  with  quick  ec- 
ceotric  return  motion,  also  6  round  tables  and  one  Wilfley  table  for  each 
stamp,  the  latter  taking  headings  from  the  round  tables.  The  Osceola's  new- 
est miD  is  one  of  the  finest,  if  not  the  best,  in  the  Lake  Superior  district. 

The  boiler  house,  adjoining  the  mills  and  furnishing  power  for  all  three,  is 
of  sted,  43x150^,  and  has  three  12f  150-lb.  pressure  and  nine  84''  105-lb.  pres- 
sure locomotive-firebox  boilers  of  250  h.  p.  each.  Coal  is  brought  to  a  500- 
^  bin  in  railroad  cars,  over  a  trestle.  An  automatic  ash  discharge  flushes 
*^«ter  from  a  stand  pipe  every  3  minutes.  Draft  b  furnished  by  a  150' 
^rick-lined  self-supporting  steel  stack. 

An  AlUs-ChalmeiB  Corliss  engine  runs  a  Moiigan-Oardner  direct-current 
^^O*volt  generator  of  100  kilowatt  capacity,  operating  incandescent  and  en- 
*^08ed  arc  lamps. 

The  Osceola  and  Tamarack  pump  house  is  35x70',  of  steel,  housing  a 
'^O,00U,00()-gallon  triple-expansion  Nordberg  pump,  having  22*',  40*  and  60^ 
^^Vlindere,  with  three  30*  horizontal  plungers  of  52*  stroke,  and  42*  discharge. 
^Tater  is  secured  through  an  8'  tunnel,  running  1,275'  under  Torch  Lake  and 
^Mwing  water  through  3*  holes,  thus  guarding  against  clogging  by  ice.  Rock 
^^  hauled  from  mine  to  mill  by  the  Hancock  &  Calumet  R.  R. 

The  old  sands  of  the  Osceola  at  Hancock  have  been  leased,  on  royalty,  to 
XL  R.  Goldsworthy,  for  reworking. 

OSCEOLA  GOLD  &  COPPER  MIinNG  CO.  WYOMING. 

Office:  Cheyenne,  Wyo.  Mine  office:  Rudefeha,  Carbon  Co.,  Wyo. 
Capitalized  at  $200,000,  shares  $1  par.  Pitt  Covert,  superintendent.  Said 
to  have  been  sold  to  the  North  American  Mining  Co.,  in  December,  1902,  but 
statement  not  verified.  Property  adjoins  the  Ferris-Haggerty  mine,  and  is 
supposed  to  carry  extension  of  that  company's  veins.  Has  a  liiriited  amount 
of  development  work  only,  but  is  regarded  as  a  valuable  property. 
OSCEOLA  JUiaOR  MIlimG  CO.  WYOMING. 

Office:  Rawlins,  Wyo.     J.  M.  Rumsey,  secretary.     Lands  supposed  to  be 
in  the  vicinity  of  Rudefeha,  Carbon  Co.,  Wyo.     No  returns  secured. 
OTAVI   MINES   &   RAILWAY   CO.  GERMAN  SOUTHWEST  AFRICA. 

African  office:  Otavi,  Gierman  Southwest  Africa.  Holds  a  concession 
for  mining  and  railway  rights  in  the  northern  part  of  the  colony.  Rich  cop- 
per deposits  are  said  to  have  been  discovered  at  Gorob,  to  the  north  of  Knisib, 
03  miles  north  of  Swakopmund,  and  this  company  is  also  investigating  old 
copper  mines  at  Guchab,  Nagaib  and  Tsumeb. 

OTTUMWA  COPPER  CO.  WYOMING. 

Ofl$ce:  Laramie,  Wyo.  C>.  B.  Ritchie,  president.  Lands  are  in  the 
Lake  Creek  district,  approximately  40  miles  southwest  of  Laramie.  Property 
has  a  small  amount  of  opening  by  shaft  and  tunnel. 
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MEXICO* 
Gabriel  Chaves,  sitperint*;ndeiiU 
Uaes  aninuil  power  and  employs 


COMPANU  MIITERA  LOS  OURAS. 

At  I'epezala,  Aguascalieul^Sp  Mexico. 
Has  Clipper  and  silver  ores,  opened  by  ehaft. 
about  -iO  men. 
S0CESION  RAMOIf  F,  OVALLE.  CHILB, 

Mine  office:  Carriaal  Altc»»  Freirina,  Atacania,  Chile.     Operate  the  Caiik> 
dei  Aguft  mine,  opened  1870»     Also  otmi  the  8ant*  Margarita  mine,  7t)0'  deepy 
and  about  a  doxen  other  prfii>ertie8.     Prc>duct  is  smelted  to  matte^  annual  pn>- 
duction  being  e<iim!  to  about  600  ions  of  refined  copper* 
OWOSSO  GOLD  &  COPPER  BONHfG  CO.  WASHHIGTON 

Company  is  practii-ally  out  of  existence,  according  to  letter  written  by  E. 
O.  Burden,  November,  1902. 
OXFJORDALEN  COPPER  CO.,  LTD.  HORWAY, 

Offices:  23,  Leadenhall  St.,  London^  E.  ('.,  Eng.     W.  A.  Steams,  secn^- 
tar\\     It  cannot  be  learned  that  the  company  is  doing  any  mining. 
OXIDE   COPPER   CO.  ARIZONA. 

Office:  86  Ames  Bldg.,  Boston,  Maas*  Mine  office!  Red  Rock,  Pinal  C'o.^ 
Ari2.  T.  K.  Plancuel,  superintendent*  See  Ariniex  C-onsolidated  Copper  Co- 
PACIFIC    mifE.  MONTAKA. 

A  developing  property  in  the  new  district  just  east  of  Butte,  Silver  Bow" 
Co.,  Mont.  Opened  by  shaft,  and  haa  aliipped  ore  averaging  12%  copper. 
€>wned  by  Butte  Mine  A:  Exploration  Co. 
PACIFIC   CONSOLIDATED  MINING  CO,  NEVADA, 

Coq>oration  by  thb  title  is  said  to  have  taken  over  the  property  of  the 
Empire  Copper  Co.,  but  statement  has  not  been  verilied. 
PACIFIC  CONSOLIDATED  MINING  h  SMELTING  CO.  UTAH. 

Office:  presumably  Salt  Lake  City,  Utah.  W.  F,  Snyder,  president; 
C  0*  ElHngwood,  9ecretar>*  and  treasurer.  Organized  October, '1902,  with 
capitalization  |1,50(),(M)0,  shares  $5  par.  Company  uas  formed  to  develop 
the  Amy  group  of  29  claims  in  the  Merrimac  mining  diaUict  of  Utah-  No  re- 
turns secured- 
PACIFIC    COPPER    CO.  MICHIGAN. 

Office  and  mining  property :  Houghton,  Houghton  Co.,  Mich,  Organised 
August,  1890,  under  lai^a  of  Michigan,  to  work  the  Atlantic  aahbed,  on 
a  tract  of  960  acres  northwest  of  Atlantic  mine.  A  vertical  shaft  was  mmk 
90'  and  a  crosscut  aent  to  the  ashbed  lode,  which  looked  poorly,  so  work  waa 
stopped.  Company  had  about  $25,000  in  treasurj'  at  last  accounts, 
PACIFIC  COAST  COPPER  CO.  ALASKA. 

CapitaUzed  at  15,000,000.  Address  not  learned.  Has  10  claims^  5  at  Cop- 
per Mountain  and  5  near  Summit  Lake  on  Prince  of  Wales  Island >  Alaska. 
Ore  occuiB  as  a  slightly  auriferous  and  aiigentiferous  chalcopyrite  in  pyrrho- 
tite. 
PAGOEAT  COPPER  CO.  CELEBES. 

Said  to  be  developing  rhalcocite  and  chalcoinrite  ore  bodies^  4'  to  5' 
■wide  and  averaging  10%  copper,  in  the  Dutch  Ea«t  Indies 
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>A1M  DEVELOPING    CO.  CALIFORNIA. 

Addrtf^s:  ciijc  of  E.  M.  Ross  and  Job.  H,  Call,  Lew  Angeles,  Cal.,  print' ipal 
r>T^'i4ers.  A  little  development  work  has  been  done  on  claims  23  inilt»s  north- 
east of  Acton,  Lo6  An^^eles  ('o,^  Cal.  Ore»  mainly  aiinferon&  and  argentiferons 
■  ixaldchit4?^  occurring  as  replacements  in  a  porphjritic  dike  averaging  180'  wide 
iuid  tr&ceftble  1 H  miles.  Has  three  shafts,  deepest  125'.  Mines  were  leased 
to  Elliott  «!fe  Leavitt,  who  erected  a  leaching  plant,  but  water  supply  gave  out. 
Net  returns  secured.  ♦ 

PAH-AMERICAN  EXPLORATION  CO.  MEXICO. 

Office:  711  MiiiHouri  TniBt  Bldg,  St.  Louis,  Mo,  Mine  office:  Man  z  anil  la, 
t'dinia^  Mexico.  Schu>  ler  S.  Gates,,  general  manager.  Mine  Is  developed  by 
^  200'  shaft  and  an  800'  tunnel,  showing  good  ore  values  in  gold,  silver  and 
Copper,  Property  has  water  power  and  employs  about  50  men.  (Company's 
holdings  are  regarded  as  valuable* 

^ANircO  COPPER  C0.»  LTD.  MEXICO, 

Office:  in  London.     Mine  office:  Panuco,  Coahuila,  Mexico,     Chas.  May, 

^a^iager.     Company  has  mines  at  Panuco  and  Romero  Ruhio,  and  circa  1898 

*'*«  operating  near  Monclova,  all  in  the  state  of  Coahuila.     Mines  at  Panuco 

**^  opened  quite  extensively  by  shafts  and  tunnt^ls,  and  the  property  has  a 

***od  steam  plant.     The  ore,  as  mined,  runs  10%  to  12%  copper  and  is  concen- 

^■*»ted  to  about  28%,  for  export,     Mining  operations  are  upon  a  considerable 

^^^le  and  several  hundred  men  are  employed. 

^^^OfULCILLO  MINE.  CHILE. 

'  Property  of  Central  Chile  Co. 

**-^J>AGO  MINING  CO.  ARIZONA. 

Has  a  mine  carrying  copper-gold -eilver  ores,  with  steam  equipment. 
~L  "^^tter  to  company^  address  at  Aztec,  Yuma  €b.,  Ariz,,  returned  unclaimed, 
I      ^^tober,  19Q2. 

I      *^-^POVSia  MINE.  SIBERIA. 

^^L  Office:  Semipalatinsk,  Siberia.     0\A^ed  and  operated  by  Papov's  Sue- 

^^^^5!!S8ori.     Produced  3,586  poods  of  refined  copper  in  1899, 

^^.ARADOX  COPPER-GOLD  MINING  CO.  COLORADO. 

Address  not  secured.      Mining  lands  include  the  Mineral  King  mine,  twnr 
^^ilverton,  San  Juan  Co.,  Colo.     Property  is  considered  well  loc»ated  and  of 
^^^naiderable  prospective  value.     Company's  funds  exhausted,  and  efforts 
*^*eing  made  to  raise  needed  cash,  in  November,  1902. 

Paramatta  copper  mines,  ltd.  Australia. 

Offices:  8,  Princes  St.,  London,  E.  C,  Eng.  Australian  office:  Brf>ok- 
tnan's  Bldg.,  Adelaide,  Australia,  C.  ITark,  chairman;  H.  and  W.  Bickford, 
^visor>'  board  in  Adelaide,  Australia;  L,  G,  Hancock,  mine  manager;  G.  St. 
G.  D,  Massey,  secretary  in  London  ;  H*  L,  Todd,  aecretarj'  in  Adelaide.  Cap- 
ital, nominal,  £2«)0,00€  ;  Issued,  £163,927.  Property  is  630  acres,  in  Wallaroo 
district,  Yorke  Peninsula,  held  on  a  99-year  lease  at  rental  of  1  shilling  per 
acre,  plus  2}^%  royalty  on  net  profits.  This  is  an  old  and  important  Austral- 
ian mine^  and  was  reopened  in  1900  by  present  owners.     Vein  runs  up  to  8' 
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wide,  and  in  richest  parts  assays  25%  cf>pp*?r.     Production  was  resunifd  Uf- 

in  IIMM). 

PARIlfGA  COPPER  BilNES,  LTD.  AUSTRALUl 

Ha<i  an  office  at  34,  St,  Marj's  Axp,  London^  E.  C,  £ng.,  and  property 
at  Callingt^n,  Adelaide,  South  Australia.     Letter  to  London  addicas  r^utwA 
October,  1902,  v\ith  notation  "gone  away." 
PARK  GOLD  &  COPPER  MINIHG  CO*  IDAHO. 

Miiie  office:  Mullan,  Idalio.   Patrick  Burke, superintendent.  Has  a  ItOOC 
tunnel,  opening  a  2ti'  vein  said  to  run  8%  to  30%  copper.     Company  pliM 
f  rectinsc  a  smelter. 
PARROT  SILVER  A  COPPER  CO.  MORTAHA. 

Mine  office:  Butte,  Silver  How  To.,  Montana.  Harry  A.  Galway»  ^mper* 
intendent.  Has  a  stock  issue  of  230, IKK)  shares,  bulk  of  wliich  t»  held  by  th* 
Anmlganmted  Copper  Co.  This  company  is  mixed  up  to  some  extent  in  ibe 
litigation  that  is  so  unpleasant  a  feature  of  mining  operations  in  Butte,  Prijh 
cipal  mines  are  the  Little  Minah  and  Parrot,  opened  circa  1884.  C<»mpttay 
holds  19  claims  in  all,  mastly  well  located.  A  barreJi  zone  occurs  at  a  dfptli 
of  about  1,CK>0'^  but  |2jiM)d  ore  bcxiies  are  found  below.  Production  is  at  the  rate 
of  about  12,(KK),01K>  pounds  yearly.  The  ores  carry  fair  values  in  silver  uid 
pold,  as  well  as  copper.  Mine  employs  3tH>  to  400  men,  when  working  hill 
foTVit.  The  Little  Minah  mine  has  a  1,000'  two-compartment  aliaft  connected 
underground  with  the  Nipper.  The  Parrot  mine  b  about  1,700'  deep,  main 
shaft  having  3  compartments  to  400'  level  and  4  compartments  Mow,  eon- 
nected  underground  with  Colusa -Parrot,  Never  8weat,  Nipper  and  Origiual 
mines. 
PARRY  SOUTO>  COPPER  CO.,  LTD.  ONTARIO. 

Office:  e04  Genuania  Life  Insurance  Bldg.,  St.  Paul,  Bdinn.  Land0, 
about  14,000  acres,  near  Piiriy  Sotuul,  on  the  eastern  shore  of  Geori^an  Bay, 
Ontario,  showing  bomite  and  chalcopyrite.  The  McGown  mine  haa  a 
10-stamp  mill,  with  Frue  vanners,  erected  1890.  Company  also  owns  the 
Wilcox  mine,  several  miles  dist-ant,  and  produced  a  little  ore  In  1902. 
PASS  CITY  COPPER  CO.  MEXICO. 

Address:  care  of  H.  E.  Runkle,  secretary;  El  Paao,  Texas.     No  returos 
secured. 
PATHFINDER  CONSOLIDATED  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Grand  Forks,  Yale  <Sr  Carilnjo  district,  B.  C»     John  Hogers, 
superintendent .     Has  gold,  silver  and  coppt*r  ores,  opened  by  shaft  and  tunnel. 
SleMiii  power.     Employs  a  snadl   foix-e.     No  returns  secured. 
PAUDORNE  COPPER  MINING  CO,  VIRGniU. 

Address:  care  of  Win.  Leigh,  Houston,  Va.     Oi-ganiaed  Decemljer,  t903» 
under  lam?  of  Dakf)ta,  to  do  a  general  mining  business  in  Vir^nLi. 
PAYMASTER  MINE. 

Near  St.  George,  Cftah,     No  returns  secujtsf* 
COMPANIA  MINERA  LA  PAZ. 

Mine  office:  Quatro,  CieiirL 
producing  silwr  and  copper. 
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^EACH  bottom  copper  CO,  IfORTH  CAROLIHA. 

^^  At  Elk  Treek,  Af<lie  Co.,  N.  (\  W.  S,  Greer,  Bupfrinlendenl.  Property 
^^^Hsistij  <»f  t>ld  working  showing  a  4'  to  6'  vein  of  diHseinimited  t'haleopyrite^ 
^V^itli  A  silver-lead  st  reak  lying  on  the  foot  wall ;  mine  also  has  a  limited  amount 
^Bw  cuprite  and  malachite.  Wiis  developinj^  at  hLgt  acfounts,  and  had  a  shaf t . 
<lown  107',  Tsith  about  1,000'  of  undergrouDd  opeaingSi  assays  gt\in^  4M% 
•^opper.  IL25  gold  and  $2  silver  per  ton. 

I^EACOCK  COPPER  CO.  CALIFORMA. 

^»  Office:  149  Broadway,  New  York.     Mine  oflTue:  La  vie,  Han  Hernardino 

^Pm»,,  Cal.  Organis&ed  under  laws  of  Went  Virginiu,  with  rapitalizaTion 
^^  tl,5<X),(X)0,  ahareft  15  par,  Robert  Dixon,  president;  H.  B.  Needham,  vice- 
president  ;  John  W.  Husaey ,  second  x-ice-p resident ;  V,  B,  l'\  Palmer,  secretary' ; 
Geo.  A,  Searles,  treasurer;  Newton  Evan^,  general  manager;  (',  F.  Schrader, 
mine  superintendent.  Lands,  200  acres,  in  the  La  vie  district  of  San 
Bernardino  Co.  Ore,  mainly  chaleopyrite,  well  adapted  to  concentrating, 
assay tng  B%  tx)  10%  copper,  $2  to  15  gold  and  8  oje.  silver  per  ton.  Formation 
is  old  lava  flows,  whence  the  name  La\  ic*  Mine  opened  by  500'  tunnel.  Has 
a  50-ton  concentrator,  8  miles  from  the  mine. 

PEAK  MIKE,  AUSTRALIA. 

At  Peak  Downs,  Stanthorpe  district,  Queensland.  Mined  native  copper 
from  an  amygdaloid  lode.  Said  to  be  rich,  but  entirely  lacks  transportation 
facilities.     Idle  for  some  years. 

PEAK  COPPER  CO.  MICHIGAN. 

Address:  care  of  W.  L.  Laffer,  president,  or  H.  T.  Carleton,  secretary, 
both  of  Cleveland,  Ohio.  Organized  October,  1S99;  wth  capitalization 
$2,500,000,  shares  $25  par.  Lands,  640  acres,  in  Ontonagon  county,  Mich- 
igan, six  miles  north  of  Be^emer,  Mich,  Tw^o  copper-bejiring  ann  gdaloids 
and  one  cupriferous  conglomerate  have  been  located;  A  little  development 
work  was  done  circa  1890- 1 900, 
PEARL  COPPER  MINING  CO.  COLORADO. 

IT        Said  to  have  copper  rlaims  in  the  vicinity  of  Pearl,  Larimer  I  o.^  Colo., 
put  lett^er  to  company  relumed  unclaimed,  October^  1902,  from  various  post- 
;Offices  in  Colorado  and  Wyoming. 
pEARL  a  LILLIE  MINES.  COLORADO. 

I  Mine  office:  Newett,  Chaffee  Co.,  Colo,  F.  H.  Denman,  superintendent. 
(Were  opening  a  gold-silver-^'oppcr  ore  body  by  ^haft,  with  steam  power  and 
-flmali  force,  at  last  accounts. 

PELLON  COPPER  KING  MINES.  ARIZONA. 

Supposed  to  be  in  the  vicinity  of  Tucson,  Pima  Co.,  Ariz.,  but  no  re- 

tiuns  secured. 

^^ENA  COPPER  MINES»  LTD.  SPAIN. 

^P         Offic4j:  3,  Laurence  Pountney  Hill,  London,  E,  C,  Eng,     Mine  office: 

^■Ner\^a,  Huelva,  Spain.     C.  H.  Von  Siemens,  chairman;  T.  8.  Dick,  secretar)' ; 

Mathesen  &  Co.,  3,  Lombard  St.,  I^indrm,  E.  C.,  Eng.,  commereial  agenU. 

jCapitaL   nominal.    £450,0tHl;    is^sued.    £J(l()JJOO:    debentures,    £2lM).0m),   at 

6%.     Pr<.»pcrty  consists  uf  Pena  del  HiL-rru  group  of  17  old  mini^j*  at  Nerva, 
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Huelva,  Spain ^  fomiprly  held  by  t  he  Sorieclad  EVninsuhir,  <if  Bnisf^pls,  fi 

No  direct  returns,  and  it  ran  not   be  learned  thjit  the  eoinpany  is  dr  in 

work. 

SOCIEDAD  AlfONYMA  MUmRA  DE  PENAFLOR.  SPAW. 

Office:    Bilbao,    Vizcayu,   Spain.      Minenil   property    ineludf^s  thi?  Con- 
cepcion,  Descuido,  and  Preciosa  mines  at  Penaflor,  SeviUa,  Spain,     Ko  n- 
tiime  secured, 
FEND  D'OREILLE  GOLD  &  COPPER  MIlHlfG  CO.  WASHIHGTOI. 

Mine   ofhee:   Davenport,   Lincoln   Co-,   Wash*     J.   B.  Tuttle,   tnaniH!?r. 
No  returns  secured. 
PEinifSULA  miOFG  &  SMELTING  CO,  MEXICO. 

Address:  care  of  Maj.  G.  H.   Sis«on,  president,  Los  Angeles,  C^.     Orpi' 
ni«ed  19(*2,  with  rapitulizfilinn  $5»t>fH>,tTO0.     No  returns  secured. 
SOCIEDAD  PEIHNSULAR  DE  BRUSSELS,  SPAIN. 

Out  of  business.     Mining  property  in  hands  of  Pena  Copper  Mines,  Ltd. 
PEim  MIIIE.  MICHIGA9. 

Address:  care  of  J.  H.  Rice,  Houghton,  Mich,  Lands,  1,440  acres,  iu 
Sections  J5  and  36,  Town  52  Norths  Range  37  West*  and  Sectiona  2  and  3 
in  51-37,  Ontonagon  county,  Mich.  Was  a  part  of  the  Belt  Mines  consnlidii- 
tion,  but  was  not  worked  at  that  time.  Pn>perty  has  l>een  ejcplored  to  a 
limitetl  extent,  lant  work  having  been  done  in  190L 
PElflf  CEEiaCAL  WORKS.  CALIFORHU.  , 

Office:  San   Francisco,  Cal.     Mine  office:  Carapo  Seco»  Calavt^ras  Co., 
C'ai.     Albert  C.   Harmon »  general  manager.     Is  oijerating  the  old  Canipo  i 
Sero*  Hecla  and  Satellite  mines,  which  were  considerable  producers  circji  j 
1860-1870,  the  richcist  ort*«  having  been  shipped  to  Swansea  for  reduction. 
Large  quantities  of  medium  ftrid  low-grade  ores  were  left  on  the  dumps^  and 
these  have  since  been  leaehed  from  time  to  lime.     Ores,  sulphides,  associated  j 
with  iron  pyrites  and  carr)  ing  small  pcrcent^c«  of  gold,  silver  and  one. 
\'ein  matter  varies  greatly,  gangue  ranging  from  tideose  schist  through  clay 
to  quartz.     Is  developed  by  5  tunnels  and  has  2  shafts  now  working.     The  ' 
Hecla  and  Satellite  mines  are  opened  to  depth  of  about  500'  each.     Princi- 
pal de\'elopment  is  at  the  Satellite,  where  ore  is  lieing  mined  on  four  levels,  j 
IVritic  smelting  is  uscd^    mine  having  a  ltX)-toa  water-jacket  furnace.     Ma- 
terial is  matted  three  times,  the  last  opemtion  producing  60%  matte.     Mine  J 
and  smelter  employ  about  100  men.     In  addition  to  smelting,  the  old  orej 
dumps  are  being  leached,  and  cement  capi>er  produced  therefrom.     Pro- 
duction at  last  accounts  was  at  the  rate  of  about  90  tons  copper  per  month. 
PENlfSyLVAiriA  MIKE.  WASHZNGTOIf. 

Mine  office:  Egypt,  Lincoln  Co.,  Wash.     C.C.May,  superintendent,     N<j 
returns  secured, 
PEIfTtSYLVAWDl  COPPER  CO.  ITEW  MEXICO.  | 

Office:  Shamokin,  Pa.  Mine  ofHce:  Albuquerque,  BemaliUo  Co.,  N.  M. 
Employs  thnn-  men,  Organisscd  IfHIl,  under  laws  of  New  Mexico,  with  ctip 
itfdization  Sl()0,()(Mi,  shares  $2  par.  Thos.  A,  Lister,  president  and  geinf 
manager;  John  Hing^  vice-president;   M,  F.  Nagle,  seeretarj*  and  treasurer;] 
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Chas.  W.  Myers,  superintendent.  Lands,  9  unpatented  claims,  area  18() 
acres,  showing  8  fissure  veins,  of  which  1  is  being  opened,  this  carrying  ore 
that  has  given  smelter  returns  of  21%  copper  and  13  oz.  silver  per  ton.  Has 
incline  shaft  of  140'  and  50'  drift.  Company  will  continue  sinking  the  slope 
and  install  a  steam  hoisting  plant  in  1903. 
PEHNSTLVAITIA  COPPER  MIinNG  CO. 

Office:  Philadelphia,  Pa.     Incorporated  December,   1902,  under  laws 
of  Delaware,  with  capitalization.  $2,000,000.     No  returns  secured. 
PERCIVAL  MINE.  WISCONSIN. 

A   prospect  near  the  Chippewa  mine,  Douglas  Co.,  Wis.,  on  which  a 
little  work  was  done  in  1808-99. 
CRESCENaO  PEREZ.  MEXICO. 

Is  operating  a  copper  property  near  Mineral  De  Asientos,  Aguascalientes, 
Mexico.     No  returns  secured. 
FRANCISCO  DE  P.  PEREZ.  CHILE. 

Operates  the  Central  mine,  opened  1880,  in  the  department  of  Santiago, 
Chile.  Annual  production,  matte  equal  to  250  to  300  tons  of  refined  copper. 
PERKIOMEN  LEAD  &  COPPER  lONES.  PENNSYLVANIA. 

At  Shannon ville,  Montgomery'  county,  Pa.  Once  worked  extensively 
and  produced  a  large  variety  of  copper  and  lead  ores.  Idle  for  some  years. 
PERSON  CONSOLIDATED  COPPER  &  NORTH  CAROLINA. 

GOLD  MINES  CO. 

.Mine  office:  Virgilina,  Va.  Organized  under  laws  of  New  York,  with 
capitalization  $1,000,000,  shares  $10  par.  Employs  about  90  men.  E. 
B.  Beecher,  president.  Lands,  1,372  acres,  consisting  of  neighboring  tracts, 
in  Person  Co.,  N.  C.  Said  to  have  fair  equipment,  including  a  90-ton  con- 
centrator completed  October,  1902.  Main  shafts  are  160'  and  330'  deep. 
Company  is  making  weekly  shipments  of  one  carload  each  of  ore  and  con- 
centrates to  smelter  at  New  York,  the  smelting  ore  averaging  30%  copper 
and  10  oz.  silver  per  ton,  and  concentrate*  averaging  45%  copper  and  20  oz. 
silver  per  ton,  with  small  gold  values. 
DR.  CARL  PETERS'  ESTATES  &  EXPLORATION  RHODESIA. 

COMPANY,  LTD. 

Offices:  96-98,  Leadenhall  St.,  London,  E.  C,  Eng.  Dr.  Carl  Peters, 
managing  director;  F.  A.  Matthaei,  secretary.  Capital,  nominal,  £150,000. 
Company  has  right  to  locate  1,500  claims  on  the  properties  of  the  Chartered 
Co.,  Mozambique  Co.  and  Zambesia  (*o.  About  40  copper  claims  had  been 
so  located  at  last  accounts.  Copper  ores  were  found  in  the  Melselter  district 
of  Rhodesia,  by  Dr.  Peters. 
PETOSKEY  MINQfG  CO.  ARIZONA. 

Mine  office:  Williams,  Coconino  Co.,  Ariz.     R.  Lyon,  superintendent. 
Is  developing  copper  ore  by  shaft.    Has  steam  power,  rolls  and  leaching 
plant. 
PEWABIC  MINING  CO.  MICHIGAN. 

Mine  at  Hancock,  Houghton  Co.,  Mich.,  was  opened  1853,  closed  1884. 
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Mine  fiow  owned    by  Qyiticv   mining  Co*;    Pewabic  eompiiiiy  hid  «« 

aasetfi  remjiinuig  unliquidated  at  last  a4*eount«. 

reYTON  CHEMICAL  CO.  CAUFORinX 

Office:  San  P'raneisco,  C'til,     Is  developing  a  pmspect  in  the  Dianuirui 
8pnngB  distrii-t,  El  Dorado  C**.,  ral.,  shovnng  a  (V  vein  carry' ing  copper,  with 
a  little  silver  and  a  hot  it  $3  gold  per  ton, 
PHILADELPHIA  COPPER  &  GOLD  BflMNG,  MKQCO, 

MZLLING  &  SMELTING  CO. 

Office:  317  Drexel  Bldp,,  Philadelphia,  Pa.  Mine  office:  San  Mnrtin 
HidalgO;  Jalisco,  Mexico.  Employs  KM)  men.  Oi|;anized  1900»  under  law^ 
of  New  Jersey,  with  capitalization  $3()0,(>U0,  shares  11  par,  Edwin  F.  M. 
president;  Dr.  Stuart.  (\  Rimklcp  vict^prf^iderit ;  Francis  J.  F'ee,  aecreUtfv; 
JoBiah  G.  Williams,  treasurer;  Augnstine  h\  Paul,  general  manaijer:  Michari 
J.  Slatter)',  purchasing  agent.  Directors  are  preceding  oflicerg,  Thoa.  B. 
Hanied,  l  %us,  F.  Rieger  and  E.  C.  Tyrrell.  Ernest  Koch,  mill  superintendcot; 
Braulio  Medina,  ruining  captain.  Lands,  57  patented  claini8»  aren  141 
acren,  also  2-acre  ndllsite,  in  the  Ame<?a  district  of  Jalisco,  showing  14  fianire 
veins,  of  which  2  are  being  de\'eloped,  these  having  average  width  of  12*  and 
length  of  1,500'  with  estimated  average  valueg  of  7%  copper,  $20  gold  Jtnd 

2  oz.  sdver  per  ton,  from  sulphide  ores.  Liuid»  include  the  Ajax,  La  Perb 
and  La  Concha  mines,  oj»<M}innni>  l»eiiig  on  the  Ajax.  Mines  h^w  8  shafts 
averaging  100'  depth  anil  t>  ahiift^s  itveniging  5(1',  with  2,8<X)'  of  nndergrouwJ 
openings  and  80JHI0  t^uis  of  ore  MiK'kcd  out  for  stoping.  Has  30-tciii  can- 
centrator,  equipped  ^\  ith  two  40-h.  p.  Scotch  marine  Jxjilers,  50-h»  p.  rorlias  en- 
gine, 80-ton  Slurtevant  crusher  and  40-1  on  Ellspajfcj  fruli.  Nearest  miliTNid, 
Mexican  Central,  18  miles  distant ,  Has  a  25-lon  lixixiation  plant  and  5-ioa 
trial  plant  now  in  opemtion. 

PHILADELPHIA  A  ARIZONA  MITfllTG  CO.  AKIZQHA. 

Office:  ejl4  Real  KstuU?  it  rrust  Bldg.,  Philadelphia,  Pa.  Mine  office: 
Chioride,  Mohave  Cn.,  Anz.  Ehiploys  50  to  tK)  rucij,  Organized  llKK),  under 
laws  of  Arizona,  with  capitalization  $1,000,000,  slxares  $1  par^  non-assessable- 
H.  T,  Goodman,  president;  W.  J.  CleeiaiHl,  vice-president;  E.  h\  Lukiita, 
aecretarj*  and  treasurer.  Directors  are  prtn^cding  officers,  Jos.  GAXzanv  J. 
H.  Cleeland  and  Chiu^.  P,  Cochrane.  I>.  1\  L<»y,  general  mauager;  F.  R. 
Brooks,  mill  superintendent;  \\\  l'\  MiOer,  mining  captain.  Lands,  2  pat*  i 
entetl  and  14  unpatented  eiaimSp  area  lUVd  acn^,  in  the  Wallapai  district  uf 
Mohave  t  o.,  Ariz.  ( )rcs,  sulphide,  in  fis«xire  veins,  having  average ^ndth  of  6', 
length  of  1,000'  and  depth  of  600'.  E^iknated  values*,  1%  to  20%  copper. 
$0  gold  aiid  15  02.  silver  per  ton,  vnth  some  lead.  Has  20  shafts,  from  20'  ; 
to  000'  deep  each,  ^\ith  total  of  2,mH)'  and  a  3,5IH)'  timnel.  Estimated  amount 
of  ore  in  sight,  100,tK>0  tons.     Has  150-ton  concentrator,  with  two  crushei^,  I 

3  rolls,  1  ChUean  mill,  12  concentrating  tables  and  4  jigs.     Will  continue 
development  work  in  1903. 

PHOEIfIX  MINE.  AUSTRALIA.  1 

A  property  ncAr  Cobar,  Robinson  Co.,  New  South  Wales,  in  process  of 
4oitation.     Good  copper  ores  have  been  secured  on  the  288'  lev«|. 
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PHOENIX  CONSOLIDATED  COPPER  CO.  MICHIGAN. 

Office:  11-13  William  St.,  New  York.  Mine  office:  Phoenix,  Keweenaw 
county,  Mich.  Organized  April,  1899,  under  laws  of  New  Jersey,  with  cap- 
italization $2,500,000,  shares  $25  par,  $9  paid  in.  John  R.  Stanton,  president  ; 
J.  Wheeler  Hardley,  secretary  and  treasurer;  Frank  McM.  Stanton,  agent; 
preceding  officers,  Wm.  C.  Stuart  and  J.  Oppenheim,  directors;  D.  D.  Scott, 
superintendent;  W.  B.  Childs,  clerk;  Edward  Hall,  mining  captain;  Con. 
Beddl,  mill  superintendent.  Annual  meeting,  second  Monday  in  March. 
American  Loan  &  Trust  Co.,  of  Boston,  transfer  agent;  Old  Colony  Trust 
Co.,  of  Boston,  registrar. 

Official  sworn  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1902, 
diacloBe  the  follo^^ing  figures: 

Amount  cash  paid  in  on  capital  stock $800,000.00 

Amount  paid  in  by  conveyance  of  property  to  company 500,000.00 

Entire  amount  invested  in  real  estate 505,000.00 

Amount  of  personal  estate 59,903.43 

Amount  of  unsecured  or  floating  debt 12,319.44 

Production  of  copper,  1901,  in  pounds 93,643 

Income  for  1901  was  $14,368.80,  from  copper  and  interest,  while  ex- 
penditures were  $128,986.72,  of  which  $8,074.74  was  for  construction  and 
1112,760.79  was  for  working  expenses  at  mine.  Balance  of  assets,  Jan.  1, 
1902,  was  $47,583.99,  and  an  assessment  of  $1  per  share  was  levied  in  1902. 
The  Phoenix  Consolidated  b  the  lineal  successor  of  the  Lake  Superior 
Copper  Co.,  which  was  the  first  regularly  organized  corporation  to  engage 
m  Lake  Superior  copper  mining.  The  history  of  the  PhoenLx  under  previous 
ownerships  is  given  at  some  length  in  the  1902  edition  of  this  work. 

Ifining  lands  of  the  Phoenix  are  2,505  acres,  comprising  the  old  Phoenix, 
8t.  Clair  and  Garden  X^ity  mines,  also  80  acres  of  the  Atlas  mine  tract.  Lake 
Superior  lies  on  the  north;  the  Meadow,  Humboldt  and  Eagle  River  proper- 
ties on  the  east ;  the  Atlas  and  Union  on  the  south,  and  the  Cliff  mine  on  the 
west. 

The  Phoenix  mine  proper  is  not  being  worked  by  the  present  company. 
Five  different  fissure  veins  have  been  opened  on  this  property ,  these  being  known 
as  the  Phoenix,  East  Phoenix,  Armstrong,  Ward  and  Robbing,  the  latter 
being  worked  by  the  present  company  under  the  name  of  the  West  Vein. 
The  Phoenix  proper  was  opened  1844  on  the  Phoenix  fissure,  and  closed  1886, 
securing  a  total  output  of  7,773  tons,  39  lbs.  refined  copper.  The  largest 
mass  of  native  copper  ever  found,  weighing  upwards  of  500  tons,  was  taken 
from  this  mine.  From  1873  to  1877,  with  Frank  G.  White  as  superintendent 
and  W.  £.  Pamall  as  mining  captain,  the  mine  made  money  and  paid  one 
dividend  of  $20,000.  For  the  14  years  1872  to  1885,  inclusive,  the  yield  of 
refined  copper  was  473  lbs.  per  fathom  sloped,  or  approximately  27  lbs.  per 
ton.  The  Phoenix  vein  averages  3'  to  6'  wide,  with  nearly  vertical  dip  and 
strike  of  N.  5®  W.  On  this  vein  are  two  practically  vertical  shafts,  the  Tyler, 
300'  and  the  Crocker,  780'  deep.  There  is  also  an  incline  following  the  dip 
of  the  straUfied  beds,  from  the  Tyler  shafthouse,  with  depth  equivalent  to 
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1,000'  vertically,  this  Bhaft  nearly  paralleling  the  ** false  slide"  that  UIMie^ 
lies  the  greenstone. 

During  the  past  GO  years  some  20  cupriferous  fiitsures,  moeUy  narrow 
and  of  small  promise,  have  l»een  opened  on  the  lands  of  the  present  eompaay. 
Mining  has  also  i>een  done  on  thi^  ashbcd  lode,  whicJi  is  5'  to  25'  wide,  this 
being  opened  by  an  adit  of  about  iW ,  all  in  the  lode.  The  oj^hbed  is  hiinchv 
and  not  espeeially  proniLstng.  The  forniation  at  the  Phoenix  presents  seme 
puzding  peculiarititts-  The  Allr>ue»  conglomerate,  found  under  the  gnecD- 
Btone  t>oth  east  and  >A€si,  is  missing  here,  as  are  sundry^  other  aniygdaloid  and 
conglomerate  strata,  noted  on  either  side  of  the  Phoenix  tract. 

In  addition  to  the  Phf:>enix  mine  proper  the  present  company  owns  ihe 
Garden  City,  operal^?d  1859-1868,  and  the  St.  Clair,  operated  186S-1874  and 
1880-1 885^  these  mines  having  made  643  tons,  468  pounds  refined  copper. 

The  St.  natr  fissure  averages  18*  to  24"  width,  carrying  2%  to  3%  cop- 
per, with  a  dip  of  84"^. and  strike  of  N.  15*  W.  The  mine  is  very  dr\',  not  mak- 
ing enough  water  for  the  boilers  on  surface.  The  shaft  was  8x  10'  ixiside  of  tim- 
bers, w*ith  one  ^  kip  way  and  a  compartnient  for  pipes  and  ladders.  The  min« 
was  opened  awkwardly  by  a  400'  abaft,  practically  vertical,  from  the  bottom 
of  w  hich  a  drift  ran  700"  north  to  the  '*  false  slide/'  on  which  a  winxe  or  blind 
shaft  was  sunk  at  an  angle  of  45^,  and  from  which  drifts  were  opened  north 
on  each  level  to  the  "true  sHde"  tiiiderlylng  the  greenstone  at  an  angle  of 
27°«  This  plan  of  opening  being  entirely  unsuit«d  to  modem  mining  require- 
ments, the  work  of  bringing  the  blind  shaft  to  surface  bj-  an  upraise  was  be* 
gun  lat«  in  1901  and  the  shaft  was  holed  through  to  surface  Sept.  IS,  1902^ 
The  compbt-ed  incline  shaft,  which  entirely  supersedes  the  old  shaft,  leavee 
surface  at^an  angle  of  32°,  and  on  the  fourth  le%^el.  at  the  depth  of  725',  chan^fis 
to  42°,  running  720'  further  to  the  tenth  level,  a  total  depth  of  1,445'.  A 
new  hoist  and  boilers  have  been  installed,  and  headgear  erected.  Two-ton 
skips  will  be  used.  The  rockhouse  now  building  irtill  have  15x24'cnishci9» 
and  will  l>c  complc't4!tl  JM^fore  the  stamp  mill  Is  finishtni.  I'he  shaft  will  go 
into  commission  early  in  1903,  and  it  is  expected  to  yield  about  one-thiidol 
its  product  as  he^vy  copper,  judging  from  past  returns.  A  driftHr^niascut 
(drift  on  the  fissure  and  crosscut  on  the  formation)  hiis  been  sent  southward 
on  the  fourth  level  of  the  8t.  tlair  shaft,  giving  a  thorough  cross^sectton  of 
the  rock  strata.  An  amygdaloid  bed  45'  wide  and  carrying  a  little  copper  waa 
cut  some  60'  south  of  the  old  vertical  shaft. 

The  West  Vein  (iiobbins)  is  3'  to  6'  wide,  with  nearly  verticiil  dip  and 
strike  of  N,  16**  E.,  corresponding  neither  in  strike  nor  dip  with  the  fiasunsM 
or  the  stratified  beds,  which  has  given  rise  to  the  hypothesis  that  it  is  a  branch 
vein,  which  is  powsible,  though  merely  a  supposition.  The  old  shaft  on  I  he 
West  Vein  has  been  cut  down,  retimbered  and  deepened,  and  at  the  end  of 
1902  is  neariiig  the  eighth  level,  at  a  depth  of  7bV.  The  showing;  of  coppt'f 
has  been  almost  uniformlj'  good  in  the  newly  opened  levels,  and  notabl) 
rich  in  mass  copper  on  the  sixth.  A  large  amount  of  good  stoping  ground 
has  been  opened,  against  the  starting  of  the  new  mill  in  1903.  Two-to£i 
0iup0  are  used  and  the  surface  plant  includes  a  remodeled  hoist,  boilen  uid 
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compressor.     The  rockhouse  will  have  15x24*  cmshors.     Owing  to  thi" 

ow  veins,  "baby  **  drills  are  empJoyedj  these  using  ?4*  atet'l  and  wei^h- 

but  100  pounds  without  weights,  pcnuitting  their  easy  fmndlitig  in  four- 

Dt  slopes  and  obviating  the  breaking  of  unnecessary  quantities  of  wall  rock» 

[lich  would  be  unavoidable  with  power  drills  of  ordinary-  size. 

New  shops  were  built  and  equipped  in  1902.     These  are  under  one  roof, 

with  the  following  dimensions:  machine  shop*  30xG0';  power  house,  24x42'; 

catpejiter  shop,  30xtM)',     Extensive  and  successful  use  has  been  made  of  the 

H||inieTOUS  old  buildings  and  their  machinery  equipments.     The  best  of  the  old 

^prellings  were  remodeled  and  a  number  of  new  houses  have  been  built.      The 

HSne  location,  with  it«  substantial  and  well-painted  mine  buildings  and  houses 

^ror  employes,  is  one  of  the  neatest  in  the  district,  and  the  topography  of  the 

surrounding  countr\'   is  bold  and  pieturesciue.     A  dam  with  area  of  300x700' 

and  depth  of  12'  has  been  built  across  the  Eagle  river,  impounding  3,000,000 

gallons  of  water.     A  large  stationary-  Worthington  pump  in  the  roundhouse 

K3nect«  with  the  dam,  and  900'  of  hose  affords  fire  protection.     Mains  and 
drant^  for  domestic  water  supply  may  be  added  later.     A  site  has  also 
been  cleared  for  a  big  dam  to  hold  7,000 ,t¥X>  gallons  of  feed-water  for  the  mill. 

Cut  three-fourths  of  a  mile  above  the  miilsite. 
A  narrow-gauge  railroad  3H  miles  long,  connecting  mine  and  mill,  went 
►  cjommission  in  1902.  This  has  one  locomotive,  rock  cars  and  flat  cars, 
bought  from  the  Wolverine. 
H  There  were  three  old  stampmills  on  the  property  and  foundations  of 
^uers  of  yet  more  archaic  type.  These  have  been  torn  down^  and  in  the 
demolition  of  the  old  Phoenix  mill  an  immense  amount  of  rough  and  fine  cop- 
per was  taken  from  the  foundations.  Forty  barrels  were  filled  and  the  bal- 
ance placed  in  a  stockpile.  The  new  mill  is  on  the  Eagle  river,  about  2H  miles 
north  of  the  jnine,  and  I  K  miles  above  tht?  village  of  Eagle  River.  At  the 
cdose  of  1902  the  mill  is  housed  in,  and  waiting  iur  its  machinery.  It  wUl 
have  one  stamp  and  12  jigs  from  the  old  mill  of  the  Wolverine,  also  12  new 
Hodge  jigs,  8  Overstrom  and  4  WilHej^'  tables.     The  mill  departs  from  ac- 

Eted  types  in  ha\ing  no  finisher  jigs  and  no  slime  tables,  the  Wilfley  tables 
ing  the  fines  and  the  Overstrom  concentrators  caring  for  the  slimes.  The 
I  is  of  wood,  on  concrete  foundations,  and  will  have  a  daily  capacity  of 
ut  300  tons  of  rock. 

The  Phoenix  is  employing  about  200  men  and  the  force  will  be  materi- 
Hy  increased  when  the  null  goes  into  comml'-iejon,  in  the  spring  or  summer  of 
[)3.  The  mine  must  remain  a  small  ooe,  unless  some  payable  stratified 
is  found  and  developed,  but  bids  fair  to  make  a  profitable  producer.  It 
has  been  developed  econnmieall)-,  but  without  niggardliness,  and  b  being 
hajidled  in  the  bc«t  interest*y  uf  its  shareholders. 

WC  COPPER  A  GOLD  MINING  CO.  OF  LAKE  SUPERIOR,  LTD.     ONTARIO, 
A  company  that  sold  8t<ick,  and  r(»garding  which  six  months'  efforts  to 
lecure  information  have  proved  unaviiiliiig. 

PIEDMONT  COPPER  MIlfING  &  SMELTING  CO,  VIRGIKIA. 

ice.  320   Broadway,   New    York.     Mine  office:  Elkton,  Kockingham 
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Vo.,  Va,  Idle,  Oi^panizcd  1001,  under  laws  of  New  Jersey,  with  capitiliii- 
tioa  $2,000  ,(KiO,  shares  $l(J(l  par,  nan -assessable,  $30  paid  in,  Maurint-  D. 
Bro\\Ti,  presidejit;  Ja8.  <J.  Bhiuvdt.  vice-prRsident ;  E.  Porter  Emt- rson,  iJ«C" 
retar>'  and  trea.sui'rr;  priH^t^iing  officers^  Jds.  Lfjunc  and  John  P.  GUfoid, 
directors;  8.  D.  Brrm-n^  general  nmn;i^er.  Lands,  adjoining  the  HigK  Top 
mine,  show  li  fiasyres  vein  earrj'tnjj:  native  copper  and  sidphide  ores,  wjthesti- 
nmted  average  values  of  6%  copper,  $15  f^old  and  10  ot,  silver  per  ton.  Vctn* 
are  said  to  be  peraistent  and  traceable  for  about  a  mile.  Company  la  inid  lo 
have  about  10,000  tons  of  niediuni  grade  ore  on  the  dump,  and  to  be  negfitwU- 
ing  with  the  Hi^h  Top  eoTnpany  l^  ^melt  its  ores.  Conditions  are  much  the  | 
same  genlogieally  as  at  the  High  Top.  C<impany  expeota  to  resume  work 
about  May  ! ,  KM) 3,  and  pJans  to  ereet  its  own  sm^ter  eventually 
PIEDRAS    VERDES    MINIWG    CO.  MEXICO, 

Mine  office :  Fuerte,  Sinaloa,  Mexico.     Is  opening  coppei^Qver  oiw  by 
t  unnel ,  wi  t  h  s ri  lall  force     N o  ret  u  ms  sec u red. 
PILARES  DE  TERES  MINES.  MEHCO. 

In  the  Murtezunia  diairic*t  tif  Soncira,  Mexico.  It  is  rumored  tluil  itw? 
property  has  been  bought  for  $250,000  Mexican,  by  W.  C.  Greene,  aftb«? 
Greene  Consolidated  Co.,  hut  no  verification  of  the  rumor  has  l>een  obuiiaei- 
PILOT  KNOB  COPPER  MINTING  CO.  NEVADA* 

Letter  addresst^d  to  conjpsmv,  care  of  H.  A,  Elliott,  fiscal  agent.  Eau 
Claire,  Wis.,  returned  unclaimed,  November,  1902.     C*ompany  alleged  U>  ^^ 
working  some  GO  men,  and  to  be  installing  a  ctintml  campreaaor  plant  for  i 
ating  its  various  propertieti. 
LES  MINES  DE  CUTVRE  PILOO,  LTD. 

Office'  Salisbury'  House,  London^  E.  C,  Eng. 
by  the  New  Caledonia  Copper  Co.,  Lid, 
PINAL  COPPER  CO.  ARIZOHA 

Office:   1103    Futlerton  Bldg,,  Hi,  Louis,  Mo.     Wme  office:  Globe,  Gil*  | 
C^j,,  Ari«.     Organized  under  laws  of  Ariisona,  with  capitalization  $2,0(10,000. 
shares  $10  par.     Jos.   F.   Lankier,  president  j  Jacob  Stocke,   Wce-presidenl, 
A.  L,  Steinmeyer,  secretar}- ;  Chas.  A.  Lemp,  treasurer;  G,  P.  Andre^^-s,  mafl- 
ager;  preceding  officers,  Herman  Kalmann,  Jr.,  John  C.  C'handK^r,  Jas.  L 
Carliflle,  Geo.  B.  Teasdale,  and  Wm.  H.  Hofraeiater^  directors.     Lands,  160  I 
acres,  8  miles  northwest  of  Globe,  known  as  the  Blaok  f  *opper  group,  dcwl- 
oped  by  10  shafts  and  tunneb,     Compan\'  claims  to  have  20,000  tons  of  <iw 
in  sight,  showing  an  average  of  10%  to  15%  copper.     Was  shipping  o«wj 
smelter  at  El  Paso  previous*  to  .slump  in  copper,  late  in  1902,     Idle  at  laal  iC"  | 
cotinLs. 
PmKHAM  MINE.  ARIZONA. 

At  Chloride,  Mohave  Co.,  Arias,     M.  D,  Hockford,  owner;  M.  O.  Buntfi 
superintendent.     Hm  copper  and  lead  ores.     No  returns  secured. 
PINTO  COPPER  CO.  NEW  MEXICO. 

Office:  lola,  Kansas.  Mine  office'  Santa  Hita^  Grant  Co.,  N.  M  '^f* 
ganized  under  laws  of  South  Dakota,  with  capitalisation  $2,500,000,  shnre* 
$1  par.     Geo,  A.  Bowlus,  president;  fci.  G.  Isett,  vice-president;  F.  8.  Be-nnett, 
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^^©cretary  ;  M.  MUler,  treasurer.     Landfi,  121  acres.     Has  4  shafts,  developing 
Ore  gi\'in(!j  a^say   valuefe  of  $12  to  $475  per  ton  in  gold«  silver  and  copper. 
HftDta.  Fe  Railway  crossoa  the  tract. 
PDITO  CREEK  COPPER  CO.  ARIZONA. 

Nan^e  thanged  to  Arizona  &  Hancock  Miiiini^  Co. 
PIWTO    CREEK   MmiKG   A   SMELTING   CO.  ARIZONA. 

m  Office:  4i4V3rraiim  St.,  St,  Jtw^ph,  Mo.     Mine  office:  Globe,  Gila  Co., 

HIirijt.     Employs  27  men.     ( >rganiz(x!  1896,  undtT  lawg  of  Arizona,  with  cap* 
itAlization  $l;0(KJ.OOn,  slisrt»8  $1  par.     Thos.  G.  iwkrill,  president;  Chas,  Rie- 
tnenschneider,   vice-president.    Grant  S.   Wiitkins^  sec  re  tan* ;  J.  W.  Castle, 
trfAaiirer;  preceding  officers,  Geo.  D.  Rri|i;ht  and  Dr.  H.  8.  Pitts,  directors; 
Lon  M.  Teale,  euperintendont,     Land.s,  10  claims,  area  2O0   acres,  in  Globe 
district  of  Gila  Co.,  shovsing  3  fissure  veins  3'  to  4'  wide,  with  estimated  length 
of  2,100',  earn  ing  sulphide  ore  assaying  6%  copper,  $2  gold  and  4  oz.  silver 
per  ton.      Has  70'  shaft  on  the  Blanitou  claim  and  400'  shaft  on  Yo  Tam- 
bien  claim,  aiso  3  tunnels,  with  aggregate  length  1,5(M)',  and  3,000'  of  under- 
ground openings,  with  20 /MM)  tons  of  ore  bltKked  out  for  sloping.     Equips 
ment  includes  a  lO-stamp  mill  and  concentrator,  gasoline  hoist,  and  aerial 
tramway  from  mine  to  mill.     Nearest  railway,  Globe,  Gila  Valley  &  North- 
era,    12   miles.     Company   eontempiates   driving   tunnel    1,5(W   and  sinking 
Bhaft  to  a  depth  of  800',  also  adding  power  drills,  lind  will  begin  the  erection 
of  a  smfJler  aLnjut  Feb.  1 ,  19<:i3. 

tPITKARAIITA  KOPPARBRtJK.  FDfLAND. 

In  the  government  of  Veburg,  Finland.     Ore  is  chalcopyrite  with  sahlite 
gangue,  traversing  granite.     An  ancient  property  and  a  small  but  a  steady 
producer.     Latf*st  returns,  for  1H<J7,  give  an  output  of  344  long  tons. 
PIT  RIVER  GOLD,  SILVER  &  COPPER  MIMNG  CO.  CALIFORNIA. 

Property  Ls  located  about  two  tnilc.s  we^^t  of  Ilully  Hill,  at  Redding,  Shasta 
t b . ,  Cal .     N o  re  t  u  ms  sec  u  retl . 

» PITTSBURG    COPPER    MIKING    4    REDUCTION    CO.  ARIZONA. 

[  Office:  3f>0  Heist  Bklg.,  Kaunas  <^'ity,  Mo.  Theodore  Stegner,  presi- 
ient  and  nitmager;  S.  K,  Hill,  assistant  secrelarj'  and  treasurer.  la  capital- 
bed  at  the  truly  modest  figure  of  $I50,OIKJ,000,  and  has  succeeded  in  issuing 
12,000,000  shares  of  common  and  preferred  stock.  So  far  tis  can  be  learned 
the  company  hfilds  40  acrrs  of  idleged  copper  mining  ground  in  Bo.\  Cailon 

»on  the  Bill  Williams  Fork  rivt*r,  about  50  mJes  from  Congress  Junction,  An- 
sona.  Company  also  claims  to  own  other  binds,  none  of  which  can  J>e  lo- 
rated.  Stegner  is  a  notorious  pronioter  of  dubious  mining  propositions,  and 
Was  indicted  Nov.  10,  1902,  by  a  federal  grand  iur>',  at  Kansas  Oty  Mo., 
for  using  the  mails  for  fraudulent  pyrpos<?s,  the  c  barges  ha\^ing  been  preferred 
by  the  United  States  postal  inspector.  The  stock  of  this  company  is  not  rec- 
'  ommended  as  an  investment, 

[PITTSBDRG  BflNING  A  BIILLING  CO.  IDAHO. 

Was  developing  a  copper  claim  at  "ftlnte  Bird,  Idaho  Co,,  Idaho,  circa 
Lett4;r  to  this  address  returned  unclaimed,  October,  1902,  and  oom- 
ay  probably  out  of  busineas. 
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PITTSBimG  A  MOWTAKA  COPPER  CO.  MOHTAKi 

Mine  office:  Biitle,  Silver  Bow  Co.,  Mont.  Donald  B.  Gillies,  superin- 
tendent. St^ck  of  compuny  supposed  to  be  owned  princtpaUy  by 
liii  I'arrell,  former  prmdent  of  the  Parrot  compAny.  Pmperly  b  the 
Queen  placer  and  adjoining  t'lHUn:^*  located  to  the  eastward  of  the  rocognutd 
copper  zone  of  Butte,  and  said  to  be  showing  good  ore  values  from  a  vein  30' 
wide,  carryinj^  considerable  chalcocite  at  a  depth  of  500'  and  de\*elfjped  by 
shaft  to  a  depth  of  800'.  It  is  said  that  this  ore  averages  about  10%  coppfTt 
though  fiome  of  it  runs  to  17%.  Company  is  understood  to  Ijm?  planning  ttw 
erection  of  a  smelter  in  1903,  and  to  rontempiate  the  ultimate  buildiag  And 
operation  of  sheet  and  wire  ludls.  la  also  said  to  ronteniplale  using  a  n*«f 
process  of  conc'entratitjii,  by  whieh  little  or  no  water  will  be  ne«-ded.  H«ft 
two  shafts ;  No.  2  shaft  HDil'  deep,  will  have  a  hoiat  good  for  1,500'  depth 
PITTSBURG  A.  UTAH  GOLD,    SILVER,  COPPER  UTAH. 

&  LEAD  MINIIVG  CO. 

Supposed  to  have  property  in  the  Ophir  district  of  Tooele  Co.,  Utah.  No 
returns  seen  red. 

PLAKALNITZA    MEDWA    PLANINA.  BULGARIA- 

M.  Mavrokordato^  of  Constantinople,  Turkey,  holds  a  cession  from  th^ 
principality  for  this  property,  whieh  is  located  at  Flakalnitza,  Vrntjia,  Bui' 
garia.  The  Romans  mined  near  by,  some  two  thousand  yeare  ngo.  Prop- 
erty shows  bomite  and  a  little  efialcopyrite,  in  a  dolomitic  country  rock. 

PLANET    COPPER    MIIfING    CO.  ARIZOHA. 

Offiees?405  Washington  Bldg.,  Boston,  Mass.,  and  Mining  Excltangv, 
Colorado  Springs,  Colo.  Organiised  1902;  under  laws  of  Arizona,  with  capi- 
talization $3,000*000,  sliares  $10  par,  nnn-aa»essal»le.  N.  H.  Partridge,  pna^ 
ident;  J.  Stanl^^  Jones,  vice-president;  Geo.  H.  Kimball,  secretary;  Chaa. 
Crompton,  treasurer;  H.  L.  MoCarn,  superintendent.  Lands,  10  claims, 
area  240  aeres,  also  10-acre  niillsite  and  30  acres  miscellaneous  lands,  on  the 
Bill  Williams  fork  of  the  Colorado  river,  near  Aubrey,  Yuma  Co.»  Ari«.  Ore 
occurs  as  bedded  veins  and  lenses,  vdih  about  30  exposures,  and  8  different 
ore  bodies  are  being  developed.  One  stope  is  500'  long,  with  an  avenge 
width  of  50'  and  depth  of  40'.  Ore  is  estimated  to  carry  6%  to  20%  capper. 
Considerable  hematite  exists  on  the  claims.  Ores  developed  so  far  are  ex- 
clusively oxides,  carbonutes  and  silicate!*,  the  sulphide  lone  not  having  hem 
reached.  There  are  12  shafts,  frcMu  2t)'  to  I2t>'  in  depth;  2  inclines,  of  185' 
and  325',  and  8  tunneU,  longest  225',  with  about  1,500'  of  underground  open- 
ings and  5,000  tons  of  ore  in  sight.  Power  is  furnished  by  two  Fairbanki  4 
Moree  gasoline  engines.  There  is  a  concentrator  and  smelter,  with  eniib- 
ers,  blowcra,  40-h.  p.  boiler  and  engine  and  30-ton  water-jaeket  blaat  funittce. 
Product  is  turned  out  as  98%  black  copper.  Nearest  railroad  station,  Yucca. 
Ariz.,  but  new  line  surveyed.  Company  will  deepen  its  shafts  and  conlinii* 
work  on  12  exposures  of  ore,  lilso  install  a  new  100-ton  smelter  inU>03.  These 
mines  have  produced  upwards  of  $5O0,tMJ0  worth  of  high-grade  ore,  rimoim 
from  15%  to  40%  copper,  and  are  regarded  as  a  valuable  property. 
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PLATA  COBRB  lOliniG  ft  TRANSPORTATION  CO.  ARIZONA. 

"      Ifine  office:  Shultz,  Rnal  Co.,  Ariz.     Wm.  R.  Benzie,  president;  Q.  E. 
fficks,  secretary;  A.  R.  Benzie,  superintendent.     Was  opening  gold,  silver 
and  copper  ores  at  last  accounts.     No  returns  secured. 
PLATA  COPPER  MINING  CO. 

Address:  care  of  Wm.  F.  Wemse  &  Co.  Bond  &  Stock  Co.,  421  Olive  St., 
Si.  Louis,  Mo.  No  returns  secured,  and  location  of  property,  if  any,  unknown. 
See  Excelsior  Copper  Co. 

LOS  PLATINOS  MINE.  MEXICO. 

Owned  by  Juan  H.  Mendoza  y  Ca.,  Fuerte,  Sinaloa,  Mex.    Mine  is  opened 

by  shafts  and  tunnels,  and  produces  copper  and  silver.     Employs  about  100 

men. 

'     PUTTE  CANYON  MINING  CO.  WYOMING. 

'.         Mine  office:  A^Tieatland,   Wyo.     Thos.   Hunton,  superintendent.     Was 

worldng  a  few  men  on  development,  at  close  of  1902. 

HENTY  COPPER  CO.  ARIZONA. 

Address:  care  of  Wm.  F.  Wemse  &  Co.  Bond  &  Stock  Co.,  421  Olive  St., 
St.  Louis.  Mo.  Lands  are  in  Pima  Co.,  Ariz.  See  Excelsior  Copper  Co. 
aUMAS  COPPER  MINING  ft  SMELTING  CO.  CALIFORNIA. 

Mine  office:  Susanville,  Plumas  Co.,  Cal.  E.  S.  Cornell,  manager.  No 
returns  secured. 

aUMAS  MINING,  MILLING  ft  SMELTING  CO.  CALIFORNIA. 

Organized  May,  1902,  ^ith  capitalization  $200,000,  by  A.    Dragovich, 
J.  8.  Wilson,  J.  J.  Martin,  E.  J.  Hassfeather  and  J.  N.  Flannisch  of  San  Fran- 
cisco, Cal.,  to  erect  a  smelter  at  TaylorsviUe,  Plumas  Co.,  Cal.     No  returns 
aecured,  and  company  not  known  in  Taj'lorsville. 
PLUTO  GOLD  ft  COPPER  MINING  CO. 

Organized  Dec.  16, 1902,  under  laws  of  Colorado.  Location  of  office  and 
property  unknown. 

PLUTUS  MINE.  MICHIGAN. 

About  4  miles  west  of  Lake  Gogebic,  in  Ontonagon  Co.,  Mich.  Located 
drca  1862,  by  ^  Algernon  Merry  weather.  Has  had  a  little  prospecting  work, 
showing  a  good  copper-bearing  amygdaloid. 

POCAHONTAS    MINE.  CALIFORNIA. 

Owned  by  Mrs.  Abby  Waller,  Merced,  Mariposa  Co.,  Cal.  Area,  160 
acres.  Has  a  mineral  belt  with  several  veins  of  cupriferous  iron  ore,  between 
dioritic  walls.  Vein  matter  is  mainly  diabase  and  altered  diabase.  Prin- 
cipal vein,  about  100'  wide;  mineral  belt,  1,000'  wide  in  places;  ore  bodies, 
in  lenses,  are  said  to  carry  6%  to  12%  copper  and  $2.50  gold  per  ton;  altered 
ores  app>ear  above  the  100'  level;  sulphides  below.  Has  been  a  limited  pro- 
ducer of  high-grade  carbonate  and  oxide  ores. 

POCATELLO  GOLD  ft  COPPER  MINING  CO.,  LTD.  IDAHO. 

Oi^anized  December,  1902,  by  E.  C.  Manson,  G.  H.  Olmstead,  et  al., 
to  develop  copper  claims  on  Pocatello  Creek,  about  8  miles  east  of  Pocatello, 
Bannock  Co.,  Idaho.  The  Moonlight  claim  is  said  to  show  a  2'  vein  of  high- 
grade  sulphide  ore. 
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mine  of  Arizona,  was  opened  in  1870,  but,  owing  to  d^redations  of  the  ApA- 
ebeH,  luck  «f  iransjKjHtilion  fadlilic*^  ami  other  drawbacks  inctdenini  to  pio- 
neer da}  b,  was  never  largely  devflt»ped.  Property  was  reopened  in  18^7  lod 
has  since  beeji  systeniatieaily  and  extensively  opened. 

The  ore  bodies  ovvht  as  contact  veins,  in  Vnuestone,  of  good  aiieandgfXNi 
average  values.  CuiJloni  smelters  exacted  large  penalties,  owing  to  the  tsast- 
ence  uf  considerable  percentages  of  garnet  and  zinc  blende.  The  reduction 
process  now  successfully  used  was  devised  by  Mr  Arthur  R,  Wilfie)%  aa  ei- 
pert  in  ore  concentration. 

The  ore  is  firist  given  a  quick  roast,  driving  off  part  of  tlie  sulphur  tnd 
coating  the  paiiieles  \^  ith  slightly  magnetic  iron  oxide,     Mter  cooUiig«  the 
concentrates  are  passed  through  a  magnetic  separator,  which  attracts  the 
chalcopyrite,  partly  magnetized  as  before  explained^  while  the  galena,  itnc- 
blende,   quartz  and  garnet  particles  are  passed  on  for  further  sepanUion 
and  treatment.     The  copper  conccntmtes  of  partially  desulphurized  chal- 
copyrite  average  12%  to  15%    copper.        The  tailings  from  the  magnetic 
separator  pass  over  Wilfley  tables,  where  asecond  separat  ion  is  effected,  the  pro- 
duct being  an  argentiferous  galena,  carrying  50%  to  60%  lead,  and  100  to  12(>^ 
ounces  of  siher  per  ton.     The  tailings  from  the  Wilfley  tables  are  then  passed! 
through  another  magnetic  separator,  carrj'ing  a  higher  amperage^  the  pro- 
duct of  this  proctsj!  being  the  crushed  garnet,  suit-alile  for  flux,  with  a  portion 
of  chaltopyrite  not  secured   in    the  first    magnetic  separation.     The  fourth 
separation  is  iiimilar  to  the  thirds  magnets  of  increased  amperage  tiUcing  out 
the  zinc-blende,  running  50%,  to  &)%  zinc*     The  fifth  process  consisvs  of 
passing  the   residual  tailings  over   a  second   series  of  Wilfley  tables,  wher«( 
the  residue  of  silver-lead  ore  is  secured.     The  tailings  from  the  fifth  and 
final  process  go  to  the  waste-dump,  and  it  is  Sfife  to  say  that  no  inquiring 
nietullurgist  or  slant-eyed  Mongolian  will  ever  grow  rich  from  reworking 
them.     With  alight  modifications  this  comparatively  simple  and  inexpensive  M 
process  of  separation  of  incompatible  mineral  elements  is  adaptaljte  to  many  ^ 
mines  now  idle  because  their  ores  are  contaminated  with  rinc. 

The  concentrator  was  increased  to  200  tons  capacity  in  May^  1902,  and 
a  new  smelter  wtia  planned  in  June,  1902.     The  property  is  one  of  merit  uad 
is  exceUently  handled. 
PRINCESS  ADA  MINE.  WASHnrOTOH, 

At  Marcus,  Stevens  Co.,  Wash.     Chas.  H.  .AJban,  owner.     Opened  b\ 
tunnel.     Copper  ores  are  somew^hat  auriferous.     Employs  a  small  force. 
PRINCESS  MAY  MINE.  BRITISH  COLUMBIA 

Near  the  Sunset  property,  on  the  Similkameen  river,  in  the  Yale  mining 
district,  B.  C.     Slight  development  work  shows  low-grade  copper  ore  ca2T}'ing 
f  1  to  $0  gold  and  2  in  10  oz.  sil  ver  per  ton. 
PRINCESS  ROYAL  GOLD  4  COPPER  MINING  CO. 

Office:  New  Whatcom,  Whatcom  Co.,  Wash.  Henrys  W,  Parrot,  presi* 
dent;  W.  B.  Morse,  vice-president;  Samuel  D>  Slentz,  secretary.  Lands, 
sundry  claims  on  Princess  Royal  Island,  ores  from  which  have  given  assays 
ver>'  high  in  copper,  with  $4  to  SIO  gold  per  ton. 
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PRIHCSTOH  CX)PPER  lONING  &  SMELTING  CO.  ARIZONA. 

OfiBce :  39  Cortland  St.,  New  York.  Lands,  3  patented  and  3  unpatented 
daiiDB,  area  120  acres,  in  the  Hartford  district  of  Cochise  Co.,  Arizona. 
Organized  1901,  under  laws  of  South  Dakota,  with  capitalization  $2,500,000, 
shares  $1  par.  Heniy  Hambui^,  president;  Henry  C.  Adams,  vice-presi- 
dent and  treasurer;^  M.  J.  Jui^ens,  secretary;  Henry  Hambui^,  Henry 
C.  Adams,  C.  Meyer  Zulick  and  Gustave  E.  Beyer,  directors.  Ores  are  mala- 
chite, chalcocite  and  bomite,  assays  from  some  samples  showing  high  values 
in  gold.  Has  shafts  of  22^,  30'  and  65',  also  tunnels  of  60',  70'  and  200'. 
The  Sonora  and  Bisbee  railroads  are  14  and  15  miles  distant,  respectively. 
Company  states  that  beginning  January,  1903,  property  will  be  developed 
on  a  lai^e  scale. 
PRODIGAL  SON  MINE.  CALIFORNU. 

Near  Cayucos,  San  Luis  Obispo  Co.,  Cal.     E.  P.  Loring,  owner.     Has 
limited  development  by  shaft  and  tunnel,  showing  vein  of  about  7',  carrying 
auriferous  and  argentiferous  chalcocite  in  quartz  gangue,  traversing  syenite 
and  serpentine. 
PRODUCE  COPPER  CO.  ARIZONA. 

IGne  office:  Mayer,  Yavapai  Co.,  Ariz.     Ben  Blanchard,  superinten- 
dent.    Was  developing  by  shaft  with  small  force  at  last  accounts. 
BL  PROGRESO  MINE.  MEXICO. 

At  Sabinal,  Chihuahua,   Mexico.     A.   E.  Turner,  owner.     Ores  carry 
silver,  copper  and  lead.     Is  opened  by  shaft  and  has  steam  power.  Employs 
about  25  men. 
BL  PROGRESO  COPPER  MINING  CO.  MEXICO. 

Office:  67  Wall  St.,  New  York.  Mine  office:  Ejutla,  Jalisco,  Mexico. 
Oiganized  1900,  under  laws  of  South  Dakota,  with  capitalization  11,500,000, 
■hares  $1  par.  David  B.  Russell,  president;  and  general  manager,  Guada- 
lajara, Mexico;  W.  E.  Arnold,  vice-president;  Jas.  H.  Thomby,  secretary; 
Benj.  H.  Irving,  treasurer.  Lands,  about  80  acres,  including  La  Margote, 
Restauradora,  Abundiancia,  Buena  Esperanza,  Santa  Cruz  and  adjoining 
claims,  supposed  to  have  been  opened  by  the  Aztecs  and  some  of  which  were 
certainly  worked  during  the  era  of  Spanish  dominion.  It  is  claimed  that 
conservative  assays  establish  average  values  of  12%  copper,  a  trace  of  gold 
and  12  oz.  silver  per  ton.  Company  made  unreasonable  promises  of  dividend 
returns  when  oi^anized,  but  it  is  in  the  hands  of  reputable  parties  and  is 
apparently  worked  and  managed  conservatively. 
PROTECTARO  MINE.  MEXICO. 

At  Topia,  Durango,  Mexico.     F.  B.  Najara  &  Co.,  owners.     Has  a  gold- 
silver-copper  ore  body,  opened  by  tunnel.    Employed  about  75  men  at  last 
accounts. 
PROVIDENCE  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  617  Homer  Laughlin  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Gold 
Stone,  via  Blake,  San  Bernardino  Co.,  Cal.  Employs  5  to  10  men.  Organized 
1901,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares  $1  par. 
T.  H.  Matthews^  president;  W.  E.  Baxter,  \ice-president ;  A.  Samuel  Parks, 
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erty,  1,050  acres  freehold,  ne&t  Mt.  Perry,  Queensland.     Company  owoitk 
old  Mt,  Perry  and  Reed's  (_*reek  mines.     First  production  waa  secured  in  Mi^i 
HJ02,  when  175  lona  of  malle  Wf»re  shipped.     Smelter  ba^  a  75<OQ  wlte^ 
jacket  bhist  (unmca,  newly  built.     Mines  are  opened  by  15  ahafts,  of  130*  to 
.H(K)',  and  employ  an  iiverage  of  100  men.     The  Mt.  Perr>^  inine  has  4  veiai 
with  an  average  strike  of  N,  40®  VV,      Company  doea  custom  ameltiog  tmA 
is  building;  a  tram  line  between  nunc  and  smelter*     Comp&ny  also  works  the 
(ireenback,  Pot<*8i  and  Wolca  mines,  in  the  Wolca  district,  near  Mt.  Peny, 
tind  thi^  Bofilboonda  and  Kdena  mlnea^  carrying  copper-gold  oroa,  in  the  Bool- 
boonda  district. 
QUEENSLAND    MINES    EXPLORATION    CO,  AUSTRALIA- 

Mine  4iffiee:    Mt.   Perry,  TenniiiKenng    district^  Queensland,  AustnJiiu 
Hni*  ii  leiisi'hijld  of  1*0  acres,  including  the  Harper's  Hili  mine,  and  secured  a 
liniiled  prodnrtion  in  1901.     Was  employing  15  men  at  jast  accounts. 
QUEENSLAND    PIONEER,   LTD.  AUSTRALIA 

Offieea:  354,  Salisburj-  House,  London,  E.  C,  Eng.     Capital,  nominal, 
£7,500.     H .  F.  Smith,  secretarj'.    Is  interested  in  a  copper  property  in  Queen^- 
liind.     No  returns  tietured. 
QUINCY  MINING  CO.  MICHIGAH. 

Office .  45  Bmadway,  New  York.  Mine  office:  Hancock,  Houghton  Co., 
Mich.  Incorporated  1848,  under  special  Michigan  charter;  reincorporated 
Marrh  0,  1878,  for  30-yeiu  term,  under  general  mining  laws  of  Itlichigan,  with 
capitalijcntion  $2,500,000,  in  100,000  shares,  par  S25.  Wni.  H.  Todd,  pr«si> 
dent ;  J.  (\  r>evercaux,  vice-pcesident ;  W.  A.  O.  Paul,  secretary  and  treasurer. 
Dirt>etor»  are  W,  R.  Todd,  J.  C  Devereaux,  Cleveland  H.  Dodge,  Isaac  H-  Me- 
serve.  Walter  P.  Bliss  and  Don  M.  Dickinson.  John  L.  Harris,  sup«riot«iid* 
ant;  Jas.  \\\  Shields,  mill  superintendent;  Thos.  Whittle,  mining  captain; 
Cbaa.  K.  Hitchcoi^k,  mining  engineer ;  Jas.  R.  Cooper^  smelter  superintendent ; 
Wm,  Bativ,  su idler  clerk.  Employs  about  I,60O  men  and  r\ms  ISO  pawer 
drilk.    Total  dividend  payments  to  dose  of  1902  have  been  $13,920,000. 

The  fi>llowing  table  compares  figures  of  production*  income,  costs  and 
dividends  fur  tbe  yean  1898  to  1901,  indusiYe: 

1901.  1900.  1899.  1898. 

Ummd,  pounds 27.778,268    18,491J49      1 7,886.680    20,056,942 

pp«MK>tinda...... 30,510,720     14.116.551     14,301,182     16,3W,0«1 

Qroasrecetpta,... 13.327,071     $2,353,415     $2,450,179    11,988,116 

Expenditum  at  tnin<^ I ,ail ,535      1 ,162,41 1         969,74 1  887,886 

Comnictkm  accoimi.         .        167,192         604,870         404,481  221,277 

SmelOng  •Bfd  lltse«4ianeous       306,303  157481  183^869  191^8$ 

Net  mimng  profit. .  1,353,1039         438,754         883,087         649,578 

Otli«r  iocome. 73,593  31J22  46^579  18,635 

tbtal  iMiprail.. **..*..     1,434,542         449^75         938,6S6         668,303 
Dividmb..... 300^)09         909/W         990.000         650/109* 

.*«•«*..    ^oi^^a     -i8o,i3i      'ii^M      ns^m 

^Defieik 


THE  COPPER  HASDHOOK. 


459 


The  deficits  shown  in  the  preceding  table  are  the  dififerences  between 
net  Aitminga   and   dividend  payments,   and   came   from   the   surplus. 

Official  sworn  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1902, 
diBclofie  the  following  figures : 

Amount  cash  pud  in  on  capital  stock $2,500,000.00 

Amount  paid  in  by  conveyance  of  property  to  company 1,000,000.00 

Entire  amount  invested  in  real  estate 2,500,000.00 

Amount  of  personal  estate. 1,271,307.85 

Amount  of  unsecured  or  floating  debt 415,633.83 

Amount  due  the  corporation 226,685.97 

PltKiuction  of  copp 
ThefoUowing  table 
1864: 


Yaw 


Prodttot 


Poundk 

1864 2,498,674 

1885..... 2,720,980 

1866 2,114,220 

1867 1,921,620 

1868 1,417,941 

1860 2,417,365 

1870 2,496,774 

1871. 2,409,501 

1872 2,269,104 

1873 2,621,087 

1874 3,050,154 

1876 2,798,281 

1876 3,073,171 

1877 2,837,014 

1878 2,991,060 

1879 2,639,968 

1880..... 3,609,260 

1881 ...5,702,606 

1882 6,682,663 

1883 6,012,239 

1884 6,680,087 

1886 6,848,497 

1886 6,888,617 

1887 5,603,691 

1888 6,367,809 

1889 6,406,686 

1890 8,064,253 

1891 10,642,619 

1892 11,103,926 

1893 14,398,477 

1894 16,484,014 

1896 16,304,721 

1896 16,863,477 

1897 16,924,618 

1808 16,364,061 

1800 14,301,182 

1000... 14,116,661 

1001 ao/MOfTao 


^W8  statistics  of 

production. 

costs. 

etc.,  since 

Yield 
fine  cop- 
per per 
fathom 

Price 
ob- 
tained 

Coetper 

pound 

exclusive 

of  con- 

Number 

of 
miners 

Averace 
monthly 
contract 

broken 

struction 

wa<e« 

Pounds 

CenU 

CerUs 

562 

44.8 

26.7 

242 

$65.50 

501 

. .    . 

212 

57.53 

451 

31.3 

29.0 

227 

53.16 

526 

22.7 

18.9 

167 

50.83 

447 

25.2 

23.1 

157 

50.44 

446 

21.9 

16.7 

210 

51.10 

528 

21.5 

15.3 

181 

46.09 

441 

22.8 

15.2 

104 

47.08 

391 

32.5 

22.9 

233 

60.62 

491 

26.5 

18.6 

223 

62.42 

577 

21.9 

15.1 

234 

43.38 

485 

22.7 

15.8 

217 

46.74 

507 

20.0 

15.7 

227 

47.13 

467 

18.6 

15.1 

247 

43.79 

395 

14.9 

14.0 

234 

41.50 

403 

16.3 

13.7 

212 

38.76 

563 

18.5 

11.8 

192 

49.10 

766 

18.7 

10.6 

212 

48.54 

800 

17.1 

9.5 

152 

48.83 

850 

13.7 

8.9 

165 

46.02 

722 

12.2 

8.6 

157 

43.35 

710 

11.4 

7.5 

132 

44.00 

638 

11.1 

6.8 

140 

45.80 

781 

11.7 

8.6 

142 

48.40 

690 

15.9 

10.1 

158 

49.60 

690 

12.0 

9.4 

145 

49.15 

769 

15.7 

8.2 

146 

52.60 

685 

12.8 

9.1 

182 

53.40 

572 

11.2 

8.8 

238 

53.75 

574 

10.4 

7.1 

259 

49.60 

584 

9.5 

5.7 

285 

50.70 

517 

10.1 

5.9 

336 

50.00 

477 

10.9 

6.5 

379 

52.00 

481 

11.1 

6.8 

393 

52.52 

613 

12.0 

6.8 

381 

52.50 

427 

17.0 

8.1 

401 

56.72 

391 

16.6 

9.3 

433 

62.00 

409 

16.1 

8.8 

533 

62.00 
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taken  from  No.  2  shaft,  is  good  for  a  depth  of  4,000^  This  nhaf I  has  a  Raiul 
t'onipressor  with  17x24'  cylinders  and  l2-driU  capacity.  The  shafthouse 
is  similar  to  those  of  Nob,  2  and  6,  in  desi^  and  equipment.  Boilers, 
hoist  and  compressor  are  housed  in  a  frame  btiilding. 

The  .surface  plant  of  the  Quincy  b  the  most  complete  in  the  Lake  Su* 
perior  district,  excepting  only  the  CaJumet  4c  Hecla,     The  new  mafhuw 
shop,  near  No,  2  shaft,  ia  62x145',  of  stone,  brick  and  stoel^  with  tnia*  roof 
and  has  a  traveling  crane  covering  the  range  of  the  entire  shop.    The  equip- 
ment of  machiner)^  and  tools  is  of  the  best,  and  the  building  is  abaolatelY 
fircprfxjf.     Adjoining  the  machine  shop  is  the  new  compressor  houae,  53t69', 
of  stone  and  st^,  with  fireproof  tnisa  roof,  housing  2  Corliss  60-drill  ctom- 
4i>nipound,   two-attige  condensing  right  and  left  hand  air  eompreasof^  so 
connected  that  air  from  them  is  available  for  use  in  any  part  of  the  mine. 
The  croBS -conn cH't ion  practically   eiinunat**s  any  danger  of  inadequate  aif 
supply  hap|>ening  through  a<'cidental  disaliling  of  either  machine.     A  brick 
tumiel,  plastered  inside,  connects  (he  boiler  house^  macliine  shop  and  com- 
presBor  plant,  serving  a.s  a  conduit  for  steam  and  air  pipes.     St^iam  from 
the  compr*?s8or  plant  exhausts  into  a  dam  l>uilt  for  the  purpose.     The  new 
blacksmith  shop  im  50x154',  with  an  ell  5Uxl*0',  of  nnktone  finished  ashlar, 
and  fireproof  steel  truss  roof,  witli  tliree  mammoth  ventilators.     Tlie  shop 
has   12  forges,   fan,  steam   hammers,  bolt-€uttere,  drills,  grindstones,  ele., 
and  is  the  model  smithy  of  the  district.     Near  No.  7  shaft  are  2  new  boiler 
plant*s,  each  having  eight  ItlO-h,  p.  Roberts  tubular  return  horizontal  biMlers, 
furnishing  power  for  shafta  Nos.  4  and  7,  and  part  of  the  power  for  No.  2 
shaft.     A  iiew  boiler  house  at  No.  6  is  56x75',  containing  four  250-4i.  p. 
Wickes   water-tube  vertical  l>oiler8  and  a  powerful  fire  pump,  in  addition 
to  i}\Q  old  boiler  plant  with  nine  100-h.  p.  horizontal  locomotive  firelxix 
lK>ilerH.     The  coal  yard  is  l>etween  sliafts  2  and  4.     Water  for  the  boileni 
and  mine  location  in  taken  from  Portage  Lake.     The  pumping  st^ttion  is  of 
redatorie,  tiriislicd  ashlar,  and  water  is  pumped  for  one  mile  against  a  hejul  of 
640'. 

The  Quincy  mine  location  is  verj^  extensive,  containing  several  hundred 
dwellings  for  employcss,  and  is  noted  for  its  neatness.  The  newer  h«)itsc«t 
are  mostly  of  seven-rtKim  size,  on  solid  stone  foundations.  The  Quincy 
company,  in  addition  to  the  mine  hjcation,  owns  extensive  holdings  of  valu- 
able  land  adjoining  the  city  of  Hancock,  and  portions  of  this  ground  are  pU(- 
ted  and  sold  from  time  to  time,  for  resitlenre  purposes. 

The  Quincy  A:  Torch  Lake  R.  R.,  6  miles  in  length,  was  built  by  the  com- 
pany in  181KJ,  and  touches  all  (^f  the  shafts  and  mine  buildiugis  at  the  mine,  and 
the  boiler  house,  wharves  and  coal  shed  at  the  mill,  and  is  alao  conn«K;t«d  with 
the  Mineral  Range  and  Hancock  &  t'alumet  railrtiads,  and  will  Ije  eonnect«d 
with  the  Copper  Range  railroad.  The  road  iB  built  and  ballasted  on  the  New 
York  Central  plan  throughout,  with  a  solid  rock  filling  and  balListing,  and 
steel  bridges,  having  a  continuous  down-grade  haid  between  the  niin4^  and 
mill,  The  etjuipmcnt  inchidef*  6  locomotives  and  nearly  15<l  tiK-k  cars,  ithio  m 
number  t>f  freight  cars.     All  of  the  newer  cars  have  automat ie  couplers,  air 
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brakes  and  the  latest  iiiiprovement^.  Vhv  nuindhuuijo  is  near  ND.  7  shaft 
aod  has  an  addition  36x40',  containing  a  special  machine  shop  for  the  use  of 
the  railroad. 

The  millB  are  at  Mason,  on  Torch  Lake.  The  old  mill,  of  wood,  has  5 
stamps  wkh  20^  cylinders,  Hodge  jigs  and  30  Wilfley  tables.  The  new  mill 
IB  630'  north  of  the  old,  132x216'  in  size,  of  steel  on  stone  foundations,  with 
180  windows,  each  having  13J^  square  feet  of  glass,  giving  a  flood  of  light 
in  every  part  of  the  building.  This  mill  has  3  Allis-Chalmers  stamps  with  20* 
cylinders.  Foundations  for  each  head  consist  of  a  deep  and  wide  bed  of  timber 
and  concrete,  surmounted  by  a  bottom  plate  of  22  tons,  a  middle  plate  of  18 
tons  and  a  top  plate  of  18  tons,  all  solid  iron  castings,  above  which  is  the  mor- 
tar-box of  the  stamp.  Finisher  jigs  and  slime  tables  have  been  replaced  en- 
tirdy  by  24  Wilfley  tables,  8  to  each  stahip,  thus  giving  one  table  to  the  fine 
sands  and  slimes  from  about  50  tons  of  rock  daily.  Each  stamp  has  12  rough 
jigs,  6  Wilflcys  for  finishing  and'  2  Wilfleys  for  slimes.  The  boiler  house  at 
the  new  mill  is  56x90',  of  steel  on  stone  foundations,  with  four  250-h.  p.  Wickes 
vertical  water-tube  boilers  and  smokestack  100'  high  on  a  30'  foundation. 
Tlie  stamps  at  the  new  mill  crush  about  450  tons  each  daily,  and  both  mills 
Sie  working  to  their  maximum  capacity,  treating  about  3,300  tons  of  rock 
daily. 

The  pump  house  at  the  mill  is  54x54',  of  brick  and  steel  on  stone  foun- 
dations, housing  an  Allis-Chalmers  vertical  triple-expansion  pump,  rated  at 
16,000,000  gallons,  with  actual  capacity  of  20,000,000  gallons  daily.  The 
old  pump  house  has  3  pumps,  with  a  combined  capacity  of  21,000,000  gallons 
daily.  Water  is  taken  from  a  7x7^'  tunnel,  driven  100'  under  the  bed  of 
the  lake.  A  6x6^'  tunnel,  440'  long,  coimects  the  mills,  boiler  houses  and 
pump  houses,  this  being  bricked  and  plastered  inside  and  carrying  both  water 
and  steam  pipes.  The  mill  has  an  electric  light  plant,  machine  shop  and 
sundry  minor  buildings,  and  a  considerable  village  has  grown  up  about  the 
works. 

A  Chilean  mill  was  installed  in  1902,  regrinding  coarse  sands  from  the 
rough  jigs.  The  jigging  equipment  includes  62  new  improved  Hodge  jigs, 
40  o^which  reinforce  the  rough  jigs  in  the  old  mill. 

The  Quincy  has  3  docks.  One  is  at  Hancock,  with  a  wharf  40x416'  and 
warehouse  64x124'  with  deep  water  in  front  and  railroad  tracks  behind.  A 
second  dock  is  at  the  Ripley  smelter,  and  has  a  350'  shipping  wharf  for  copper 
and  a  250'  coal  wharf.  The  third  dock  is  at  the  mills  on  Torch  Lake,  wharf, 
being  40x400'  with  18'  of  water  alongside,  built  of  Washington  fir.  On  it  stands 
a  coal  shed,  3001x300',  of  steel,  with  corrugated  iron  siding  and  roofing,  hav- 
ing storage  capacity  for  80,000  tons  of  bituminous  coal,  this  being  about  the 
annual  oan8unq>tion  of  the  mine  and  mills.  There  are  three  coal  hoists, 
these  being  sted  towera,  each  120'  high,  traveling  on  a  track  22'  wide  and 
900^  long  nmnhig  the  entire  length  of  the  shed.  The  coal  hoists  arc  oper- 
ated by  steam  power  and  can  imload  100  tons  each,  per  hour.  The  plant 
WM  buflt  by  the  American. Bridge  Co.,  at  a  cost  of  about  1200,000,  and 
\  a  aiiviqg  d  about  12  cents  per  ton  on  all  coal  used  by  the  company. 
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The  railroad  reaches  the  shed  by  a  650'  trestle,  partly  of  timber  iiisd  pifUf 
with  steel  lients,  supported  on  240  concrete  pier*. 

The  smelter  is  at  Ripley^  opposite  Houghton,  and  was  blown  in  Dec.  I, 
1898,  The  main  buildtng  is  84x144'  of  redstone  finished  asWar,  with  4 
furnacefi  having  75'  stacks.  In  addition  to  the  furnai'e  building;  thiTP  il 
an  old  warehouse  and  a  new  frame  warehouae  50x100',  also  atone  easting 
house,  coal  shed,  cooper  shop,  eujrine  house,  etc..  ali  of  the  most  solid  and 
pleasing  construction.  The  plant  wt\&  planned  by  JaiS,  R.  Coop.r,  the  erndter 
superintendent,  wihI  ha^  efTei'ted  ftaviti^  netting  the  Quinn^  eompaii)- 
about  $100,000  yearly,  equal  t^  aii  annual  dividend  of  f  1  per  share. 

In  1880  the  Qulncy  was  crushing  about  4S0  tons  daily  in  its  old  mill 
at  Hancock,  while  it  is  now  treating  about  3,300  tons  daily.  Tlie  Quincy 
holds  the  record  for  the  lowest  cost  copper  ever  made  by  a  Lake  Superior 
mine,  this  having  beeji  5,7  cents  in  1894,  The  mine  is  ma^ificently  equipped 
and  should  be  a  large  and  steadv'  dividend- payer  for  many  years  to  come. 
The  output  for  1902  shows  a  slight  decrease  from  the  preceding  ye-ar.  but 
should  again  exceed  20,t>00,tHK)  lbs.  in  1903,  The  mamigement  of  the  mincb 
now  in  new  hands  and  at  lea«t  a  passing  word  of  praise  is  due  lo  Ibe  lat^ 
Thod.  F'.  Mason,  so  long  the  president;  to  C*apt-  S,  B.  Harris,  for  rtmriy 
years  superintendent  and  now  succeeded  by  his  S4»n,  and  to  the  late  G«i. 
Bedell  and  his  son,  t'on  Bedell »  who  for  40  years  were  superint4*iidciits  of 
the  various  mills.  It  was  during  their  days  that  the  Quincy  was  made  the 
great  and  successful  property  that  it  now  stands, 
QUINCY  MINIHG  CO,  UTAH. 

The  uiine  of  the  Quincy  Mining  Co.,  of  Utah,  was  st»ld  to  the  L>al>- 
West.  April  1^)2. 
RADLEY  &  SHAW  CLAIMS.  BRITISH  COLUMBIA. 

At  Brown's  Bay,  Discover^'  Passage,  VancouM?r  Island,  B,  X\  Idle 
Lands,  7  patented  claims,  area  208  acres,  showing  4  ore  bodies,  either  lisBurT! 
veins  or  lenses,  giving  average  assays  8%  copper,  $3  gold  and  2  oz.  silv^er  per 
ton,  from  bomite,  Claims  are  opened  by  thretj  tunnels  of  35'»  122^  and  356'. 
Owners  will  continue  dc\'elopment  in  1903. 
RAMBLER  COPPER  MIMING  €0.  ARIZONA. 

Office:  110  So.  Broadway,  L*>s  Angeles.  Cal.     Capital iisat ion  $500,000, 
shares  II  par.     LaudSj  7  claims,  area  140  acres,  said  to  be  somewhere  in  the 
neighborhood  of  the  United  Verde  mine  at  Jerome,  Yavapai  Co.,  AriiEOiu* 
Has  obtained  ores  showing  12^,  to  42%  4'opp«r.     No  returns  sec\rred. 
RAMBLER  COPPER  BJIKING  CO.  WYOMING. 

Property  transferred  Hrt.  1,  ltK)2,  to  Rambler  Mining  Sc  Smelting  Co. 
RAMBLER  MINING  ^  SMELTING  CO.  WYOMINa 

Office:  Laramie,  Wyo.  Mine  office:  Holmes,  .\lbany  Co.,  Wyo.  Chicago 
office:  care  of  M.  M.  Green  &  Co.,  fiscal  agents,  145  La  Salle  8t.  Employs  40 
men.  Organized  1002,  under  laws  of  Wyoming,  withcapiiali3sation$2,(KM|,00tl, 
shares  SI  par.  Frtink  M.  Wtioiton,  president;  Aven'  T.  Holmes,  vic«^ 
president;  Milton  M.  Green,  setTetarv' ;  Arthur  C.  Jones .  treasurer. 
Directors    are    preceding   officers,    J,    T,    Halliday.    X.    E.    Co rt hi II,  Daniel 
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Bechtel,  J.  A.  Swcnson  and  Chas.  W.  Chericv.  Win.  H.  Webber,  superin- 
tendent; Edw.  E.  Chose,  consulting  engineer.  Lands,  10  claims,  2  patented, 
area  200  acres,  at  the  head  of  Douglass  Creek  in  the  Medicine  Bow  Range, 
Albany  Co.,  Wyo.,  at  an  elevation  of  9,500'  above  sea  level.  Holdings  were 
increased  in  October,  1902,  by  purchase  of  the  Isabella  and  Strangler  claims, 
adjoining  the  original  tract. 

The  Rambler  mine  was  located  1870  and  opened  for  gold  by  a  40'  shaft. 
Was  relocated  for  copper  and  the  Rambler  Copper  Co.,  organized  September, 
1900,  under  management  of  Avery  T.  Holmes,  who  deserves  much  of  the 
credit  for  the  successful  opening  of  the  mine.  Original  company  was  suc- 
ceeded by  the  present  corporation  in  October,  1902.  The  country  rock  is 
dioritic  granite,  no  sedimentary  beds  being  found  in  the  neighborhood.  Ore 
body  is  apparently  a  fault  fissure  in  granite  and  should  hold  for  a  long  distance. 
The  mine  is  opened  by  the  original  shaft  of  65',  from  the  bottom  of  which 
an  incline  runs  on  the  vein  at  an  angle  of  45°,  with  three  levels  opened.  The 
nuun  working  shaft,  175',  is  vertical  and  connected  with  the  original  workings 
on  the  second  level  at  95'  and  at  the  third  level  at  128'.  There  are  shaft- 
houses  at  both  shafts,  the  working  shaft  having  a  cage  and  35-h.  p.  friction 
hoist.  The  mine  has  about  1,000'  of  underground  openings,  and  at  the 
close  of  1902  had  22,100  tons  of  ore,  ranging  from  20%  to  45%  copper,  blocked 
out  for  stoping,  on  the  first  and  second  levels.  The  ore  body  was  encoun- 
tered at  a  depth  of  65'  and  has  continued  in  ail  openings  since  made.  The 
exact  size  of  the  vein  is  undetermined,  but  the  ore  body  is  evidently  of  con- 
siderable dimensions  as  well  as  exceedingly  rich,  giving  assays  ranging  from 
6%  to  39%  copper  with  average  returns  of  about  33%  copper  from  ore  shipped 
in  1902.  The  ores  are  embedded  in  a  gangue  of  decomposed  granite,  giving 
talcose  alteration  products  and  carrying  more  or  less  pyrite,  hematite  and 
marcasite,  all  useful  fluxes  and  all  carrying  small  percentages  of  copper. 
The  gangue  is  easily  separable,  if  concentration  should  be  desired  on  the 
low-grade  ores. 

The  Rambler  is  notable  for  its  great  variety  of  copper  minerals,  as  well  as 
for  carrying  metals  never  before  found  associated  with  copper,  and  has  excited 
deep  interest  among  scientists.  The  copper  minerals  are  found  in  various  stage 
of  alteration  and  carry  rare  metals  in  commercial  quantities,  yet  are  compar- 
atively free  from  such  deleterious  elements  as  antimony,  bismuth  and  ar- 
senic, so  common  in  rich  copper  ores.  The  vein  carries  a  little  native  copper, 
found  associated  with  cuprite  in  the  upper  levels,  and  also  gives  melaconite, 
chiysocoUa,  chalcocite,  covellite  and  chalcopyrite,  the  latter  first  appearing 
in  small  quantities  on  the  second  level.  The  mine  is  especially  notable  for 
carrying  large  quantities  of  covellite,  which  seems  the  home  of  the  platinum. 
The  list  of  metals  carried  in  commercial  quantities  by  the  Rambler  includes 
copper,  gold,  silver,  iridium,  osmium,  palladium  and  platinum,  the  latter 
found  as  sperrylite,  this  being  its  only  known  occurrence  with  copper,  plat- 
inum being  found  almost  invariably  with  gold.  Assays  of  Rambler  matte 
made  by  the  Clucago  Copper  Refining  Co.  gave  the  following  values  per  ton  of 
blister  copper:    2.25  oz.  gold  und  platinumi  value  $42.75;  6  oz.  palladium, 
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vftliie  S6();  6,75  oz*  silver,  vtUue  $1}.  Tht«e  figures  ure  contingent  upon  ik 
abilHy  of  the  rompany  to  find  n  nuirket  for  palla*Jiiun  in  eonsidcmble  nuhii' 
titles  at  110  per  tuinri-.  Thr  ro-nt  of  refining  the  raaite  and  extracting  1  he 
various  rare  metals  and  refititiig  same  will  be  approximately  $40  per  ton  ot 
blister  copper,  or  2  cc^nts  per  lb. 

The  surface  improvements  at  the  mine  include  stmf thouses,  ore  bins  2U44\ 
connected  with  shafthousea  and  smelter  by  trestle,  carpent'Cr  shopi  smithy, 
BawTnill,  Fmelter,  office,  assay  office,  stable,  bojirding-house  and  bunk-timiBos. 
The  smelter  has  a  40*ton  water-jacket  blast  furnace  with   engine,   blower, 
pumpa,  crusher,  dust-flue,  etc.,  and  was  Ijlown  in  about  October,  1902.    Tbe 
great  variety  of  copper  ores  and  of  cupriferous  iron  ores  found  in  the  gangw 
permits  a  furnace  mixture  tliat  is  alisolutcly  self-fluxing.     At  the  close  of  19(12 
the  smelter  is  treating  30  to  35  tons  of  low-jicrfide  ore  daily,  turning  out  the 
product  as  matte,  while  the  high-grade  ore  is  held  in  bias  for  shipment  to  Chi- 
cago^ where  the  rare  metals  are  saved.     To  the  close  of  1901  the  mine  h«a 
shipped  2,001  tons  of  ore,  of  the  gross  value  of  $85,051.67,  giving  an  averagie 
return  of  nearly  143  per  ton.     Ore  was  formerly  shipped  to  the  Boston- Wyo- 
ming smelter  at  Encampment,  but  during  19<12  has  been  sent  t^i  the  Chicngo 
Copper  He  fining  Works.     The  ore  is  shipi>ed  45  miles  by  wagon  to  the  nearest 
railroad,  which  i.-^  expensive.     The  Laramie,  Hahii*8  Peak  &  Pacific  R.  U,»  now 
building  from  Laramie  to  Centennial,  has  its  Unc  graded  and  ties  distributed 
to  within  12  miles  of  the  mine  at  t  he  close  of  1902,  and  sh<juld  be  running  tnwas 
about  July  1 ,  1903.     The  Rambler  clahna  and  surrounding  countrv'  are  heaiiJy 
timbennl  with  spmce  and  pine,  giving  an  ample  supply  of  mine-timber  niid 
fuel,  wood  selling  at  $2  per  conl  delivered  at  the  mine.     Tlie  water  supply  iM 
ample  and  at  present  the  mine  water  is  sufficiently  pure  for  use  in  the  boilens. 
RAMBLER    EXTENSION    MINE.  '  WYOMKia 

Consists  of  the  Big  Nell  and  adjoining  claims  in  Albany  County,  Wyo- 
ming.    No  retvims  secured, 
RAMMELSBERG     MII!fE.  GERMANY. 

At  Goelar,  Hartx  Mountains,  Germany.     Works  lenticular  mavises  of  cu- 
priferous iron  pyrites  occurring  in  Devonian  slates.     Largest  lense  b  50'  wide 
by  3,500'  long,  and  of  unknown  depth.     The  mine  is  a  considerable  producer 
of  copper. 
JOSE    TOMAS    RAMOS.  CHILB. 

Owns  the  Chalinga  mine,  In  the  department  of  Illapel,  ChOe.     Property 
was  idle  at  last  accounts. 
RAMSDELL-PARROT     MINE.  MONTAKA- 

At  Butte,  Silver  Bow  Co.»  Mont,     Is  connected  on  400'  and  500'  leveb 
^ith  the  Cohisa- Parrot. 
RAHSON  COPPER  MINING  CO,  OF  ONTARIO,  LTD.  ONTARIO* 

Office:  Saiilt  Ste.  Marie,  Mich.  Organized  11K)2,  vinder  laws  of  Ontario, 
with  capitalization  $3,000,000,  shares  $1  pan  B.  Frank,  president;  Austin 
Lathrop,  vice-president;  Da\id  Rustander,  8ecrelar>';  Da\^d  Cohn,  trean- 
urer;  preceding  officers,  Cfco.  It.  BriHvn,  B.  M,  Morris,  and  J.  I.  Stanton,  di- 
rectors; D.  J.  Hanson,  superintendent;  R.  H.  Taylor,  consulting  mining  engi- 
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e©r;  John  C.  Br^-ne,  mining  captain.  Lands,  3,000  acres,  6 J^  miles  from  Algoma 
Central  railway,  in  Cliesley  and  Anderson  townships;  Algoma,  Ontario. 
Has  14  veins,  of  which  6  contact  veins  are  being  prospected;  these  having 
average  width  of  25'  and  assay  values  of  12%  copper  and  3  oz.  silver  per  ton, 
from  sulphide  ore.  Has  8  shafts,  of  23'  to  75'.  Steam  hoist,  pump  and 
drills.  Company  contemplates  shipping  ore  without  concentrating  to  smelter 
at  Sault  Ste.  Marie,  Ont. 
RARUS  MINE.  MONTANA. 

At  Butte,  Silver  Bow  Co.,  Mont.  Owned  by  Montana  Ore  Purchasing 
Co.,  as  near  as  can  be  ascertained,  the  property  being  the  subject  of  numerous 
lawsuits.  Is  claimed  by  the  Amalgamated  Copper  Co.  that  the  Rams  is  min- 
ing ore  that  apexes  on  the  lands  of  the  Boston  &  Montana,  Butte  &  Boston 
and  Parrot  properties,  lifine  is  well  developed  and  employs  about  400  men, 
when  fully  worked.  Is  thought  to  be  one  of  the  best  mines  of  the  camp.  Vein 
is  upwards  of  300'  wide  in  places. 
RAWLET   MINING  CO.  COLORADO. 

Afine  office :  Bonanza,  Saguache  Co.,  Colo.     David  G.  Weems,  manager. 
Has  lead-silver-copper  ores.     Steam  and  electric  power.     Employs  about  15 
men. 
RAT  COPPER  MINES,  LTD.  ARIZONA. 

Offices:  1,  Gresham  Bldgs.,  London,  E.  C,  Eng.  Sinclair  Macleay,  chair- 
man«  Capital,  nominal,  £360,000;  issued,  £260,000,  with  debentures  of 
£93,700  at  6%.  Property,  mining  claims,  area  1,296  acres,  on  Mineral  Creek, 
near  Riverside,  Pinal  Co.,  Ariz.  Opened  by  shafts  and  tunnels  and  equipped 
with  steam  and  gasoline  power.  Has  a  250-ton  concen^ator  and  a  6-mile 
narrow-gauge  railway.  Estimated  amount  of  ore  in  sight,  about  1,000,000 
tons,  averaging  4)^%  copper. 
READY  PAT  MINING  CO.  NEW    MEXICO. 

Mine  office :  Hillsboro,  Sierra  Co.,  N.  M.     Is  developing  gold-silver-copper 
ores  by  shaft,  with  steam  power.     No  returns  secured. 
REBECCA  COPPER  MINING  CO. 

Office:  542  The  Rookery,  Spokane,  Wash.     No  returns  secured. 
RED  BIRD  MINING  CO.  MONTANA. 

Office:  Helena,  Mont.  Mine  office:  Austin,  Lewis  &  Clarke  Co.,  Mont. 
Employs  20  men.  Organized  1902,  under  laws  of  Montana,  with  capitaliza- 
tion $1,500,000,  shares  $5  par,  full-paid  by  purchase  of  property.  S.  J. 
Punches,  president  and  treasurer ;  C.  A.  Punches,  vice-president ;  J.  M.  Clements, 
secretary ;  R.  A.  Punches,  superintendent.  Directors  are  S.  J.  Punches,  R.  A. 
Punches,  C.  A.  Punches,  J.  M.  Clements  and  A.  A.  Pelletier.  Lands,  4  unpat- 
ented claims,  area  80  acres,  in  the  Greenhorn  district  of  Lewis  &  Clarke  Co., 
showing  16  fissure  veins,  of  which  6  are  being  developed,  these  having  aver- 
age width  of  5',  length  and  depth  unknown,  with  estimated  average  values 
of  21%  copper,  46%  lead,  $5  gold  and  35  oz.  silver  per  ton,  from  oxide  and 
sulphide  ores.  Company  also  has  an  iron  ore  body,  averaging  about  42% 
metallic  iron.  Has  shafts  of  200',  350'  and  400',  with  about  2,000'  of  under- 
ground openings  and  1,000  tons  of  ore  blocked  out  for  stoping.    Has  steam 
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power  and  two  hoi«t«.     Xorthnm  Pari  fir  railway  is  2V<J  mlleA  from  the  nunc. 
Company  will  rontinuc*  rnidtTp^ round  tkvt»loptneiit  and  inst^Jl  ni^'  ho'wt  atid 
boiler,  ajid  will  pay  dividend  of  I  renl  per  &hare  in  Januaiy,  1903.     Is  shipping 
ore  regularly  Ut  sftidt^T  at  Helena. 
RED  CLOUD  MlffE,  MOHTAHA. 

At  Garnet,  Grniiite  Co*,  Mont.     Peter  Mussigbrod,  superin  ten  dent.   Vein 
carries  ores  of  gold,  silver,  copper  and  lead.     Mine  opened  by  tunnel,  equipped 
with  lO-stamp  mill  and  steam  power  throughout.     Was  working  about  35 
men  at  last  accounts. 
RED  CLOUD   MIIflNG   CO.  CALIFORlfU. 

i\£ir*e  office:  Salton,  Riverside  Co.,  Cal.     E-  H.  Gould,  superintendent. 
Has  gold -silver-copper-lead  ores;  opened  by  shafts  and  tunnels.     Haa  8l«ani 
and  gasoline  power,  2-9tamp  mill  and  80-ton  smelter.     Kmployed  7h  men  al 
last  afcotrn(s. 
RED  FOX    MINING  CO.  BRITISH    COLUMBLL 

Near  MrGui^an,  Yale  h  Cariboo  district,  B.  C.     Geo.  Alyard^  superin- 
ttindent.     Was  developing  a  cupriferous  silver-lead  vein  by  tunnel,  with  small 
force,  at  last  accounts. 
RED  ROCK  COPPER  CO.  ARIZONA. 

Near  Tucson,  Pima  Co.,  Ant,  J,  C.  Peny  was  agent  at  last  account*. 
No  returns  secured,  and  it  is  uncertain  whether  company  is  now  in  busioess. 
RED  STAR  MimNG  CO,  WASHnfGTQH. 

Near  Kalama,  Wash.     Essentially  a  gold  mine  carr>'ing  some  cinnabar. 
A  tunnel  on  the  Cr )pper  Dyke  claim  shows  about  2%  copper. 
RED  WmG  MINING  &  MILLING  CO.  UTAH, 

Mine  office:  Bingham  Canyon,  Halt  Lake  Co.,  Utah.     E.  W^.  McGarrick, 
superintendent.     Development  is   l>y  tunnel,  on  auriferous  and  cupriferoua  | 
silver-lead  ores.     Mine  has  stejim  power  and  works  about  25  men. 
REDWOOD  COPPER  QUEEN  MINING  CO,  CALIFORNIA. 

Office:  San  Francisco,  Cal,  \\\  P,  1^'erguson,  president;  Tbos.  Mcb 
lersh,  secretary  and  trcasua^r.  Lands,  840  acres,  patented,  35  nitle^  southeast 
of  Ukiah,  Mendocino  Co.,  Cal.  iXn'elopinent  is  l>y  tunnels  and  winzes.  Vein, 
much  broken  by  faulin,  prominent  on  .Hurfa<:c,  has  gossan  capping,  2*  t<j  4'  widr, 
traceable  for  a  mile.  Count rj-  rock  is  brecciated  porphxry^  and  sai]dsl4?tae. 
Ores  include  azurit«,  malachite,  cuprite,  malaconite,  tetrahedrit«  and  chalco-  i 
pyrite. 
REDDING  GOLD  &  COPPER  CO.  CALIFORNIA 

Office:  Redding,  Shasta  Co.,  Cal.  Tboa.  Gilbert,  president ;  JoJm  White, 
superintendent.  L^ompany  is  developing  sundry  claims,  including  the  Bed- 
ford group,  north  of  Keswick;  the  Stabler  group,  north  of  Centcjvilie;  the 
Sky  Blue  group,  at  the  mouth  of  Middle  Creek,  and  others.  I'ompany  ti 
understood  to  contemplate  erecting  a  smelter. 
REFORMA  MINING  CO.  MEXICO* 

Address:  given  as  l*\tertes,  Sinaloa,  Mexico.  IVoper^  ta  said  to  have 
copper-sUver  orea,  developed  by  tunnel.     No  returns  secured. 
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COKPAHIA  mRERA  LA  REINA.  MEXICO. 

Mine  office :  Cusihuinachic,  Cliihuahua,  Mexico.     Ramon  Navarro,  pres- 
ident.     Mine  produces  silver,  lead,  gold  and  copper  and  is  opened  by  shafts 
and  tunnds.     Has  gasoline  power  and  three  Huntington  mills.     Employs  up- 
wards of  100  men. 
REINDEER  MIlfING  CO.  IDAHO. 

A.  M.  Strode,  president,  MuUan,  Idaho.     Is  opening  a  vein  said  to  show  2* 
of  20%  copper  and  3'  to  6'  of  concentrating  ore. 
RELIANCE  GOLD  MINING  CO.  ARIZONA. 

Mine  office:  Prescott,  Yavapai  Co.,  Arizona.    L..\.  Davuv,  KU|K'rintend- 
ent.     Mines,  including  the  Sundance,  are  at  Groom  Crock,  Yavapai  (  o.     Has 
10-stamp  mill,  and  steam  power,  securing  a  little  copper  as  by-product. 
RESCUE  COPPER  CO.  ARIZONA. 

Mine  office:  Ajo,  Pima  Co.,  Ariz.     A.  J.  Shotwell,  president.     \o  returns 
secured  and  property  idle  at  last  accounts,  but  said  to  present  a  gocxl  show- 
ing for  work  done. 
RESOLUTE   COPPER  CO.  MICHIGAN. 

Address:  care  of  John  F.  Carey,  president,  Escanaba,  Mich.  Property 
is  1,120  acres,  in  sections  7,  18  and  19,  58-29,  Keweenaw  Co.,  Mich.  Organ- 
ized 1899,  under  laws  of  Michigan,  with  paid-up  capital  125,000,  shares  125 
par.  John  D.  Cuddih}-,  Calumet,  Mich.,  vice-president;  A.  F.  Heidkamp, 
Lake  Linden,  Mich.,  secretary';  J.  L.  Nankervis,  Calumet,  Mich.,  treasurer. 
Main  shaft,  379';  mine  has  about  2,000'  of  drifting  on  various  levels.  Idle 
many  years. 
RESTAURADORA  MINE.  ARGENTINA. 

In  the  Cerro  de  Capillitas  district,  Province  of  Tucuman,  Argentina. 
Opened,  circa  1850,  and  has  been  among  the  principal  copper  producers  of 
the  republic.     Has  a  great  variety  of  ores  of  high  grade,  but  lacks  transporta- 
tion facilities.     Idle  at  last  accounts. 
REVENUE  MINING  CO.  WASHINGTON. 

Office:  201  Northwestern  Bldg.,  Minneapolis,  Minn.  Frank  E.  Pluni- 
mer,  president;  Edwin  Perrj',  vice-president:  D.  A.  Simmons,  secretary-; 
Stirling  Cross,  treasurer.  Organized  1901,  under  laws  of  Arizona,  with  cap- 
italization $1,250,000,  shares  $1  par.  Lands  include  Revenue  group  of  140 
acres,  \iith  copper-gold  ore,  in  Stevens  Co.,  Wash.;  oil  lands  in  Utah;  zinc 
and  slate  lands  in  Arkansas,  and  a  gas  franchise  for  town  of  Bel  ton.  Mo. 
REVENUE  MINING  &  MILLING  CO.  WYOMING. 

Address:  care  of  F.  D.  Russel,  president,  Denver,  Colo.     Was  working 
a  small  force  at  last  accounts. 
REWARD  MINE.  CALIFORNIA. 

Formerly  the  Cosmopolitan,  in  Plumas  Co.,  Cal.     Was  a  producer,  rJrca 
1863,  but  idle  many  years.     Opened  by  tunnels  and  shaft. 
REWARD  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Vekol,  Pinal  Co.,  Arizona.  Has  copper-gold  ores,  opened 
by  shaft.  Equipment  includes  steam  plant,  10-stamp  mill  and  20-ton  cya- 
nide plant. 
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EEWARD    MIKING    CO.  AKIZOHA. 

Mine  offire:  Horcnre^  Pinal  ("o.,  Arixona.     John  Heis^  supeiintcDdflnl 
Has  6t«am  pluni  and  sitmll  smdier.     No  retuiHB  secured. 
REYHOLDS  MIKE.  VERMOITT 

Near  South  Htrafford,   Orange  (  o.,  Vf,»  in    ihf   neigh Jwrhood  of  \k. 
Elizabeth  mine.     No  returns  secured  and  pmi>erty  thought  to  be  idle, 
RHODE  ISLAlfD  COPPER  CO.  MICHIGAN. 

Office:  45  Broadway',  New  York.  Mine  officts:  Calumet,  Houghton  »Jo., 
BOch.  EniployB  about  30  men.  Organised  1H90,  under  laws  of  Michigan, 
with  capita! (Kail on  $2,500,000,  shares  S25  par.  Wm.  R.  Todd,  prrsidetti. 
W.  A.  O,  PauK  HTcretarj'  and  treasurfr;  Thos,  Dennis,  superintendent.  W.  R. 
Todd,  Isaac  H.  Mcj^tvp,  Henr>'  A.  Wyman,  i\  J,  Devercaux.  John  Baker  and 
Jas.  S.  Dunataii,  direcfora.  Lands,  800  acre*?,  north  of  Fmiiklin  Junior^  in 
Houg hton  eovm  t y . 

Official  returns  to  the  state  of  Michigjin,  as  of  date  Jan.  I,  1902,  didrlose 
the  following  figures : 

Amount  cash  pjiid  in  on  capital  stock . .  $500,000  00 

Entjreamount  invested  in  real  C8t4ite  3rMi,OlHi.U0 

Amount  of  pt^rsnnal  estate .  . , 34»794.42 

Amount  of  unsecured  ivr  floating  debt  ,  1^,1178  57  ■ 

Expenditures  for  1002  were  $,'^9 ,040  .80,  lf'a\nng  :i  hriluncp  im  hand  of 
$7S,103.57.  in  addition  to  which  there  were  ossessmenU  due  but  txnp4id  of 
$15,626. 

Mining  was  begtm  Novemlier.  1898,  on  iho  Pewabic  amygdaloid,  whifh 
nma  S'  to  10'  wide  on  tlie  Rhode  I^hind'.H  liintl*.  No.  I  shaft  is  ti>ral»?d  275' 
north  of  the  Franklin  Junior  Ijoundary  line  and  is  8x18'  in  Fixe  and  500'  deep» 
well  timbered,  with  three  compartments.  The  copper  is  fotmd  ne-ar  the  liang- 
t&g  wall*  where  T  to  3'  of  the  lode  is  well  minerali«ed  at  points.  Tbis  shaft 
was  abandoned  at  the  beginning  of  19<J2  and  allowed  to  fill  to  the  first  levd 
connecting  with  No.  2  shaft,  which  is  1 ,200'  to  the  northward  and  of  the  same 
sijte,  ^^-ith  a  frame  shafthouse  and  Nordberg  hoist  capable  of  hoisting  2-tca 
loads  from  800'  depth.  A  parallel  amygdaloid^  known  as  the  West  lode, 
about  8'  wide  and  showing  occasional  good  ground,  is  opened  from  this  shaft. 
The  AUouez  conglomerate  has  been  opened  by  a  crosscut  driven  eaat  from  the 
4th  level  at  a  depth  of  500'.  The  conglomerate  avej^es  about  1*^'  wide  at 
this  point  and  shoi^-s  aome  good  stamp-rock,  but  on  the  w^hole  is  not  work-  i 
able.  No.  2  shaft  was  sunk  505'  to  a  point  below  the  8th  level  during  1902, 
and  18  now  1,0()0'  deep.  Crosscuts  are  being  sent  both  east  and  w*est  from 
the  bottom  leveL  The  east  lode  was  cut  at  32'  and  found  to  be  5'  wide,  cArT>**  | 
ing  a  little  copper,  but  nothing  especially  encouraging.  The  west  lode  was 
cut  86'  from  the  shaft  and  found  to  be  0'  ^ide,  carrying  consideral>le  copper. 
Drifts  are  being  eent  north  and  south  on  the  we^t  lode,  w  hirh  has  produced  sev- 
eral hundred  pounds  of  ini\sA  copper  and  shows  considerable  gwxi  stamp  rock. 
The  east  crosscut  will  be  continued  to  the  AUouejs  conglomerate,  which  will  be  ] 
opened  if  found  satisfactor\-. 

Surface  improvements  include  machine  and  blacksmith  shop  dOxdO',! 
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iiiid  frame  warehouse  and  supply  ofTice  30x50',  smithy  and  15  dwellings.  There 
is  a  12-drill  Rand  compressor  at  No.  2  engine  house  and  the  mine  has  a  full 
supply  of  pumps,  power  drills,  skips,  etc. 
HICHMOND  &  MONITOR  MINES.  MONTANA. 

Mine  office :  Saltese,  Mont.  Chas.  J.  Heidenreich,  manager;  Jerry  Cooney, 
superintendent.  Property  is  supposed  to  be  owned  by  Minneapolis  parties. 
Considerable  money  has  been  expended  in  development  work.  Ore  shows  con- 
siderable native  copper,  and  assays  running  up  to  $60  per  ton  have  been  se- 
cured. Owners  understood  to  plan  building  a  smelter. 
RIHCON  MINING  CO.  ARIZONA. 

Address:  care  of  B.  J.  O'Reilly,  secretary',  Naco,  Ariz.     Organized  under 
laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $25  par.     Lands,  27 
claims,  in  Cochise  Co.,  Ariz.     No  returns  secured. 
RINGING  ROCKS  COPPER  MINING  CO.  PENNSYLVANIA. 

Was  doing  a  little  exploratory  work  in  the  vicinity  of  Pottstown,  Pa.,  in 
the  fall  of  1902.     No  returns  secured. 
RIO  ARRIBA  CONSOLIDATED  MINES  CO.  NEW  MEXICO. 

Office:  1012  Herman  Bldg.,  Milwaukee,  Wis.  Mine  office:  Tres  Pied- 
ras,  Taos  Co.,  N.  M.  Lands  show  a  system  of  parallel  vertical  fissure  veins, 
running  about  30'  in  width,  carr>'ing  auriferous  and  argentiferous  copper  ores 
with  quartz  gangue  and  talc-clay  gouge.  Assay  said  to  show  values  of  $10 
to  $50  per  ton. 
RIO  LUNA  MINES  CO.,  LTD.  SPAIN. 

Letter  addressed  to  company  at  Nottingham,  England,  returned  un- 
claimed, October,  1902.      Mineral  property  supposed  to  be  at  Campo  La 
Lomba,  Leon,  Spain. 
RIO  TENIDO  COPPER  MINES,  LTD.  SPAIN. 

Offices:  19-21,  Queen  Victoria  St.,  London,  E.  C,  Eng.  J.  S.  Cropper, 
chairman;  Louis  Barre,  mine  manager;  A.  H.  Greenhill,  secretary'.  Cap- 
tal,  nominal,  £150,000.  Property  consists  of  sundry  mines  between  the 
lands  of  the  Rio  Tinto  and  Tharsis  companies,  in  the  province  of  Huelva, 
Spain.  No  returns  secured. 
RIO  TINTO  MINE.  BRITISH  COLXTMBIA. 

Near  Queen  Victoria  group,  at  Beasley  Camp,  7  miles  west  of  Nelson, 
B.  C.     Has  sulphide  ores  said  to  assay  $10  per  ton. 
RIO  TINTO  CO.,  LTD.  SPAIN. 

Offices:  30,  St.  Swithin's  Lane,  London,  E.  C,  Eng.  Spanish  office: 
Huelva,  Spain.  Mine  office:  Nerva,  Huelva,  Spain.  J.  J.  J.  Keswick,  chair- 
man; Maj.-Gen.  Sir  A.  E.  A.  Ellis,  C.  W.  Fielding,  J.  M.  Macdonald,  J.  Mac- 
Farlan,  L.  C.  G.  Sartoris,  directors;  A.  C.  De  Rothschild,  J.  M.  Macdonald, 
trustees  for  mortgage  bondholders;  Turquand,  Youngs  &  Co.,  auditors; 
J.  G.  Macleod  and  S.  J.  Bowes,  joint  secretaries;  W.  A.  Carlyle,  mine  man- 
ager; R.  E.  Palmer,  assistant  manager  f  Gordon  Douglass,  mining  engineer. 

Registered  March  29,  1873.  Capital,  £3,250,000,  half  in  5%  cumulative 
preference  shares  of  £5,  and  half  in  ordinary-  £5  shares.  Warrants  to  bearer 
issued,  in  denominations  of  1, 5, 10  or  25  shares.  Mortgage  bonds,  £3,241,640, 
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'I'lif    Sinni    Mori'tiii    lins   vrry    Iiravy  niitifalls,  followed  by  protracted  diy 
wiMiiliiT,  M-iiilrnnj:  waliT  Hlftrfifir  m»<T8.siir>',  and  big  dams  have  been  built  for 
I  lull  iiNc.     'rill*  ftrr  rclaiiii'd  at  \\\v  iniiioH  for  Icm-hinf;  Ih  no  longer  calcined,  the 
iMi|)|M'r  lifiMiiniiiK  Ntiluhlr  by  natural  weathering,  agisted  by  irrigation.    The 
iiM>  of  .s('i-a|»  intn  for  pn^ipitatiini  h:iM  IxM^n  Huperseded  by  the  emplm'meiit 
iif  pig  iinii  rioni  Hilbao.     The  Kio  Tinto  luis  extensive  smelting  works  atCwm 
AviiM.  Wall's,  and  at  thr  mine  a  now  American  smelting  plant  was  blown  in, 
Jan\iarv.  I?K)1*.     This  ha.s  2  water-jaekot  bhwt  furnaces,  each  42x160^  at  the 
t\iviM'rs.  witli  fon^hrarths  I'  d<vp  and  12'  in  diameter.     The  production  of  the 
Spanish  snu-lfiT  >\a.s  fonnerly  shipptnl  to  Wales  as  matte,  rumiing  28%  to  34% 
in  Irnor.  but  is  no^^  blown  up  to  blister  eopjH*r  in  a  new  !:>essemerizing  plant, 
\\\\\A\  l»as  M\  7  ton  eonvoriers  Sti'  in  diameter  and  120'  long,  quartzose  cu- 
prous oil's  hring  \isfHl  for  linings.  The  eomjviny  contemplates  adding  an  elec- 
H^»l\  \w  plant  to  ivtine  iho  l>lister  eopjH^r  at  the  mine. 

V\w  Huol\:»  A  Kio  Pinto  Railway  is  owmni  by  the  company,  and  runs 
f*H>  ujiloN  X\\\\\\  \\w  nuni's  near  Nerva  to  the  jxirt  of  Huelva.  where  the  Rio 
hnto  )ta>  lan^'  shipping  xxharvt^  antl  tonuinal  facilities.  This  road  does 
a  jii'MiM:*!  Jjx'titht  :»:ul  pasMMig'T  busin«^ss.  in  addition  to  transporting  ore, 
and  »v'.v,i:u\i  piv!\t>  oJ  CH.t^'M  in  li^U.  The  Kio  Tinto  ix^mpany  also 
ox\*.»N  'V.o  x;^-»^:ur  IVn  H*,;c<\  of  1.-19  tons  n>ci>tert>l  burden,  plying  between 

!\    U*  i^V  :ven.  .•*:  awmce  wages  of  15  reals 
.*.-^\  x^:  S  *^r  *»  ix'V.rs-     Theiv  is  no  Sunday  work 

.    «;vv,*.".    ,-'    \'"".    \\- ,-    ..:■•.;   >   ,'*ccT>**^xv   without    being  pre- 

,  .'     1,      •  ,.  X  y  ■' V:  .^    ;.;  .*  .  a:vn:'\       V'r:-:- r.r.Ar.iAl  A::\i  bix>:nes^  manage- 

. '-.■  .V.    -.'..  ^    .>  .  ■  :>'.■  :>:>:  *>  iv   sr:.\  ri:5iv:s  cn.\iii  i!]x>a  iho  mining 

.*.  ■■*•  ^ 

KIO  rmv  ^vrrvK  xitsito  cw  wtomirg. 

>     ^\"   ^'         •      -v.-,     ^   /.     :  ^.^.  ■■.'..-;• :'    "^^^        An»i    L-:>.vi:.   Neb.     No 

'.    ,   •^         '    «,^-        '    V     ■•-.?.'    <  .-.I -7  ■ '^o'c.T      r^.-wrrr  2*  rccxt 
.  \       V  ■   ..      .    • ..  ..v.-   ..  .      >  • .  ».v  •    .-'^  ..r'   ■•  •  :   t;-''rf-ia4  iii£  irir-ctif- 

s  «.*     »      51       V*  •-        •.'»  ■  -I  ■>.     t-    *      •I'.iTii.'v .'    S'f^fcT:    Tt'TT^-T  *»TT^ 

.■     ..  •     >!•   ..    V  ..    .         '■..»'    ^  ?<.■». li    ^^   T.»;c  laii  » sfcii, - :  >•«  riAkiza: 
■  "■ »  '  •  ■  ■    ..       '**--^        **.■•  'v*  .       u.        ^Xiii.7i*z.    ijiiS*!r   ia»? 

.V     •    ^.  V    -.  r  >    •»   M'.    v.  y.  \i  >::jLiis-   t«»- 
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$10  gold  and  silver  per  ton,  from  malachite,  chalcocite  and  bomite.     Com- 

pany  estimates  100,000  tons  of  ore  in  sight. 

RIVERSIDE  COPPER  CO.  ARIZOICA. 

Office:  Phoenix,  Ariz.  Mine  office:  Morristown,  Maricopa  Co.,  Ariz. 
Organized  under  laws  of  Arizona,  with  capitalization  $2,000,000,  shares 
$1  par.  J.  H.  Graybill,  vice-president;  Isaac  T.  Stoddard,  agent.  I^omds, 
8  claims,  2  patented,  in  the  Vulture  Mountains  of  Maricopa  Co.,  showing 
aelf-fluxing  carbonate  ores.  The  Copper  Bottom  claim  shows  a  good  body 
of  slightly  argentiferous  galena.  Property  is  well  spoken  of  locally. 
LA  ROCA-NEGRTTA  MDONG  CO.  MEXICO. 

Mine  office :  Velardena,  Durango,  Mexico.     Carlos  Von  Brandeis,  mana- 
ger.    Works  gold-copper-silver-lead  ores.     Employed  50  to  75  men  at  last 
accounts. 
ROCK  LAKE  MDONG  CO.,  LTD.  ONTARIO. 

Office:  Sault  Ste.  Marie,  Ont.  Mine  office:  Bruce  Mines,  Algoma,  Ont. 
Employs  200  men.  Oi^ganized  1899,  under  laws  of  Ontario,  A^ith  capital- 
ization $3,000,000,  shares  $10  par.  M.  Wile,  president;  Henr>'  Weil,  vice- 
president;  L.  C.  Holden,  secretary';  B.  G.  Corj-ell,  treasurer;  A.  S.  Burrows, 
general  manager.  Directors  are  preceding  officers,  Morris  Peccard,  Louis 
Hexter  and  A.  E.  Dj-ment.  D.  McNce,  superintendent;  W.  A.  Madge, 
mill  superintendent;  Wm.  Weame,  mming  captain.  Lands,  1,600  acres, 
in  the  Aberdeen  district  of  Algoma,  Ont.  Ores  are  exclusively  sulphides, 
occurring  in  fissure  veins  ha\ing  an  average  widtli  of  30'  and  traced  more 
or  less  continuously  for  upwards  of  3  miles.  Average  copper  content  Is 
estimated  by  company  at  3%.  Has  one  shaft  of  425'  and  30  tunnels  and 
crosscuts  with  about  2,000'  of  underground  openings  and  100,000  tons  of 
ore  blocked  out  for  stoping.  Has  complete  steam  plant  with  air  compressors, 
power  drills,  etc.,  and  200-ton  concentrator,  equipped  with  crushers,  quick- 
return  jigs  and  Wilfley  tables.  Mine  and  mill  are  served  by  the  Bruce  Mines 
A  Algoma  R.  R.,  built  by  the  o\%*ner8  of  this  property.  Company  contem- 
plates sinking  a  second  shaft  and  opening  5,000'  of  drifts,'  also  doubling 
capacity  of  concentrator,  in  1903.  Property  l>egan  regular  shipments 
November,  1902  and  has  about  three  miles  of  veins  stripped.  Mine  said  to 
show  increased  values  in  lower  levels. 
ROCKY  MOUNTAm  COPPER  CO.  WYOMING. 

Office:  Encampment,  Carbon  Co.,  Wyo.    Property  is  in  Wyoming  or 
Colorado.     No  returns  secured. 
BERNARDINO  RODRIGUEZ.  MEXICO. 

Supposed  to  be  operating  a  copper  property  near  Mazapil,  Zacatecas, 
Mexico. 
SEVERIANO  RODRIGUEZ.  MEXICO. 

Name  given  by  Mexican  government  as  operator  of  a  copper  mine  at 
San  Pedro  Ocampo,  Zacatecas,  Mexico.     No  returns  secured. 
ROGERS  COPPER  &  IRON  CO.  TENNESSEE. 

Office:  McComb,  Ohio.     Organized  June,  1902,  under  laws  of  South 
Dakota.     C.  H.  Shuler,  president;  C.  S.  Hoskinson,  vice-president;  W.  J. 
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on  are  pnvfvllni^  officers,  C.  C  Henmngt  Jainis  A,  Scott. »  John  H,  Dftvis^ 
W»  E.  Barbc)'  and  B,  E.  Burgan.  Joe.  Walton,  supenDlendeni.  GoiOfMunr 
makess  no  retunu^  regarding  its  ore  bo<iies,  percentages,  devdopcnefit  or 

equipment, 

sahtjayacau  miwikg  co.  irexica 

Offit-e:  Pittsburg,  Pa.     Mine  office:  Jesus  Maria  Ocampo,  Chihualiua, 
Mexico.     Employs  about    J 50   men,     I^eo   Reed,   maAager.     Operat«a   the 
Veronica  and  other  mines,  pmrhiring  gold^  silver  and  copper.     Main  ahaft, 
350'.     Has  steam  power  and  20-stamp  mill. 
ST.  DAVIDS  GOLD  h  COPPER  MIWES.  LTD.  WALES. 

Offices:  29,  C-ornhill,  London,  E.  C,  Eng.  G,  C,  laaars,  chairman; 
H.J.  Wrig h t ,  mine  manager ;  J ,  J  u  nner,  secret ar\' .  Capi  tal,  £60 .000  Property » 
730  acres,  c«rr>ing  gold  »nd  copper  (»re8,  near  Barmouth,  North  Wales,  vith 
royalty  payable  to  the  crown.  Plant,  50  stamps  and  concentrator  and 
limited  qiiantity  of  rr.pppr  conmit rates  is  secured  as  a  bx-product. 
ST.  GEORGE  COPPER  MINING  CO.  UTAH. 

Office:  I^ak   Lake  City,   Utah.     Mine  office:  8t,   George,    Washington 
Co.,  Utah,     Capitahzed  at  SI0C>,O0(K     Clarence  Mc(_V)rnick»  president .  Grant 
C.  Snyder,  secreta^^     Has  gasoline  power  and  a  aoxall  sinelter.     Employs 
about  30  men, 
ST.  JOE  MINING  CO.  UTAH* 

Office:  til  Commercial  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Bingham 
Canyon,  8alt  Lake  Co.,  Utah.  Capitahzation  ll.OfJO.tKKK  shares  11  par. 
R.  A.  Hasbrouck,  president;  VVm.  c>.  Burton,  secret^rv'.  Lands,  17  claims, 
area  340  acres,  in  the  West  Moiuitain  district  of  8alt  Lake  Co.  \l&s>  more 
than  a  niilo  of  underground  optuinga,  including  sundry-  shafts  and  tunnds. 
Principal  opening  is  the  St.  Joe  deep  tunnel,  which  is  to  be  about  a  mOe 
in  length  and  should  open  lai^e  ore  bodies  at  great  depth.  No  returns  secured. 
ST.  JULIAN  MINING  CO.  MONTAJIA. 

B<jught  the  Bercnv,  Bullion  and  Copper  Queen  claims,  in  the  Emigrant 
division,  n^^ar  Livingston,  Montana,  in  October^  1902.     No  returns  secured. 
ST.  LAWRENCE  GROUP,  WASHIHGTOW. 

O-w-npd  by  W.  It  Marion, et  al ,  312TraderH*  Blk,,  Spokane,  Wash.     Lands, 
4  clainm,  2  of  which  show  veins  of  gold-silver-copper  ore,  ranging  7'  to  30* 
wide  and  assaying  $20  to  $40  per  ton.     Claims  are  in  the  T^nsp  mining  dis* 
trict  of  the  Cascade  Mountains,  about  60  miles  from  a  railroad. 
ST.  LOUIS  MINE.  NEW  MEXIO), 

About  Hi  miles  from  Silver  City.  Grant  Co.,  N.  M.  George  Newcomb, 
manager.  Was  a  producer  in  1902,  sending  ore  averaging  15%  to  25%  copper 
to  gmeJter  at  Silver  City.  Mine  is  500'  deep  and  quite  wet.  AlterAtion 
zoni*  is  about  200'  deep,  t>elow  w^hich  are  solid  sulphides.  Company  b  coo- 
teniplnting  lenchiiig  ores  of  5%  to  20%  in  tenor. 
ST.  LOinS  MINE.  WASHINGTOH. 

About  Z  miles  nort.h  of  Silverton,  Wash.  Has  a  vein  18*  to  36*  wide, 
showing  auriferous  and  argentiferous  chalcopyrite  assaying  about  20% 
copper. 
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ST.  LOUIS  COPPER  CO.  ARIZONA. 

Mine  office:  Gila  Bend,  Pima  Co.,  Ariz.  A.  J.  Shotwell,  superintendent. 
Ores  carry  gold  and  copper.  Equipment  includes  10  stamps  and  steam  plant. 
ST.  MARY'S  MINERAL  LAND  CO.  MICHIGAN. 

Offices:  50  State  St.,  Boston,  Mass.,  and  Houghton,  Mich.  Company 
is  a  reorganization  of  St.  Mary's  Canal  Mineral  Land  Co.,  effected  in  spring 
of  1901,  under  laws  of  New  Jersey,  ^nth  capitalization  $5,000,000  in 
200,000  shares,  $25  par.  Company  has  60,070  shares  of  stock  unissued 
aod  owns  all  stock,  except  founders'  shares,  of  St.  Mar^^'s  Canal 
Mineral  Land  Co.,  organized  1863,  under  laws  of  Michigan,  with  capital- 
isation $1,000,000.  Nathaniel  Thayer,  president;  Chas.  J.  Paine,  vice- 
president;  Arthur  G.  Stanwood,  secretary'  and  treasurer;  R.  R.  Goodell, 
general  manager. 

Lands  of  company  are  very  extensive  and  scattered  along  the  Lake  Super- 
ior copper  belt,  the  principal  holdings  being  on  the  South  Range,  southwest 
of  Houghton,  Mich.  On  Jan.  1,  1902,  the  company  owned  103,897  acres 
in  fee  and  held  mineral  rights  to  7,276  additional  acres.  Other  assets  are 
50,000  shares  of  stock  of  the  Champion  Copper  Co. ;  20,000  shares  of  Pacific 
Copper  Co.;  25,000  shares  of  Mayflower  Mining  Co.;  842  shares  of  Winona 
Copper  Co.;  122  shares  of  Trimountain  Mining  Co.  and  86  shares  of  Baltic 
Mining  Co.  From  1863  to  1900  the  old  company  paid  cash  dividends  of 
$2,200,000,  also  stock  dividends  of  one  share  Tamarack ;  one  share  Iroquois ;  1  ^ 
shares  Baltic;  ^  share  Winona  and  }j  share  Albany  <&  Boston,  on  each  share 
of  St.  Mary's  stock.  The  last  dividend,  $4,  was  paid  Nov.  28, 1899.  Income 
of  company  for  1901  was  $626,297,  of  which  $374,209  was  secured  from  land 
sales.  Expenses  were  $352,561,  of  which  $300,000  was  for  an  assessment 
of  $6  per  share  on  stock  of  Champion  Copper  Co.,  and  had  on  hand  Jan.l, 
1902,  a  cash  balance  of  $273,735.  Company  has  made  diamond  drill 
borings  south  of  the  Champion  mine  during  1901-1902,  but  without  any 
decided  results. 
ST.  MICHAELS  MHONG,  MILLING  &  REFINING  CO.         NEW  MEXICO. 

Mine  office:  Tres  Piedras,  Taos  Co.,  N.  M.     A.  York,  superintendent. 
Was  developing  gold-copper  ores  by  shaft  at  last  accounts. 
ST.  PAUL  MINE.  COLORADO. 

At  Red  Mountain,  Ouray  Co.,  Colo.    J.  T.  Braeden,  owner;  J.  I.  Sweet, 
superintendent.     Property  shows  silver-lead-copper  ores.     Has  steam  plant 
and  employed  small  force  at  last  accounts. 
ST.  REGIS  COPPER  MINING  &  MILLING  CO.  MONTANA. 

Mine  office:   Missoula^  Missoula  Co.,  Mont.     Fred  W.  Wilson,  superin- 
tendent.    Is  opening  copper  and  gold  ores  by  2  tunnels  and  contemplated 
enlai^ging  its  concentrator  at  last  accounts. 
SAUDA  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office  and  mines:  Salida,  Chaffee  Co.,  Colo.  Capitalization,  $100,000. 
John  Harrison,  superintendent.  Has  a  ten  year  lease  on  the  Sedalia  copper 
mine,  about  4  miles  from  Salida,  and  purposes  installing  a  leaching  plant  to 
treat  a  considerable  body  of  3%  copper  ore. 
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SALMON  RIVER  MINING  CO.  KEVADi 

Mine   office :   ("onturt,    Elko   Co.,   Nev.     Mo6es  Jones,   8Uperinl«*Dd«nt 
Orcsa  cam'  gold,  silver  and  copper.     Has  a  gasoline  power  plant  and  anudl 
smelter. 
SALT  LAKE  COPPER  CO. 

Office:  f)17  UuiAx  Blk,,  Salt  Lake  City,  Utah.     No  returns  secured. 
SAMPSON  GROUR  BRITISH  COLUllBIl 

At  Bea^sley,  seven  miles  weat  of  Xekon,  B.C.     Claims  show  proouaas 
outcrops  of  sulphide  ores. 
SAMPSON  MINE,  UTAE 

\  silver-lead  mine,  showing  a  little  high-grade  copper  ore,  at  BinghAm 
Cimytm,  Salt  Lake  Co,,  Utah. 
COMPANIA  DE  SAN  ANTONIO,  MEXICO. 

Mine  office:  La  Cniz,  TaniHulipas,  Mexico.     Alex,  Doial^  manager.    By 
cupper- lend -si  Ivor  ort^.     Mine  opened  by  shafts.     Employs  about  50  men- 
SAN  BERNARDINO  COPPER  CO.  CALIFORNU. 

Orgimiiieii  Man^h,  1S99,  under  laws  of  West  Virginia,  with  capitalisatioQ 
$2,500 .0(M>.  and  $500  paid  in.     Property,  360  acres,  presumably  in  San  Bust- 
nardino    county,    California.      No   definite    information    aacured    rcgardiag 
company  or  its  prr^perty. 
SAN  CARLOS  COPPER  CO.  MEXICO. 

t^lfiee:  25  Broad  St.,  New  Vork.  Mine  office;  Linares,  Nueva  Leoo, 
Mexico.  Employs  about  500  men.  Organised  1896^  under  la^^-a  of  New 
York,  with  i-upitalization  $IOO,tKHl,  shares  lltJO  par,  non-assessabJew  W.  H* 
Nicholii,  Jr.,  prestdent;  W,  H.  Nichok,  Wce^president ;  S.  H.  Steele,  socreUiy 
and  treasurer;  Edw.  D.  Self,  manager.  Mining  landa^  about  3,600  acits 
with  other  lands  of  (>,otMJ  acres,  nre  in  the  San  (/arlos  district  of  TanmuUptti, 
Mexico.  Smelter  is  at  San  Ja^ie,  Taniaulipas,  Mex.  Ores  range  from  oxida 
to  sulphides.  Property  is  dev<*!opi'd  by  more  than  50  shafia  and  aboul  7 
mile**  of  tunnels,  with  total  undei^round  opcningH  of  about  10  mika.  Nearest 
railroad^  Otilf  branch  of  Mexican  (.'ctjf  ral,  40  miles  from  mines  and  siiielt«?r. 
SAN  CRISTOBAL  COPPER  CO.  NEW  MEXICO. 

(J Hire:  Cir»-llH  Broiul  St.,  New  York.  Mine  officer  Amiaetl,  Taos  Co., 
N.  M.  Landii,  1,850  acres,  in  Taos  Co,,  also  water  rights,  railroad  franchise, 
etc.  Present  company  absorbed  the  Hio  Hondo  (*oppor  {^o.  Has  veins 
carr>  iti^  copper,  silver,  lead  and  gold.  Was  planning  erection  of  smeller 
in  IDtll,  l>ut  it  cannot  be  learned  that  same  hai«  been  erected. 
SAN  DOMINGO  GOLD  ft  COPPER  CO. 

tif!ice:  gi\en  as  New  Vurk,  without  atreet  number.    WiUifl  B.  Troy, 
manager.     No  returns  .secured. 
SAN  DOBUNGOS  MINE.  PORTUaAL 

Mine  office :  Pomarao,  Portngal.  Operated  by  Mason  k  Bart}',  Ltd,  Wm 
origintdly  opened  and  extensively  worked  b}'  the  Romans.  Output  of  IW 
was  approximately  2.iM\  long  tons  of  refined  copper.  Mine  is  opened  for 
width  of  200'  and  length  of  nearly  2,000'.     Producea  cupriferous  py-ritei 
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tinying  under  1%  copper,  but  with  45%  to  50%  milphur.    Cinder  is  leached 
for  Q^^ppetf  after  buraing  for  sulphur. 

m  FERITAUDO  COPPER  HIKIIIG  &  SKELlUrG  CO.  CALIFORNIA. 

Office:  Exchatig^  Bldg.^  Colorado  Springs,  Colo.  Mine  oflBce:  Ensanada, 
Bftja  California,  Mexico-  Is  working  a  small  force  on  development .  Organized 
18&4,  under  laws  of  Colorado,  with  capitalixation  Si, 000,000,  shares  $1  par, 
naa-assefflable,  F.  M.  Woods,  president ;  H ,  E,  Woods,  ^ice-president ;  Warren 
Woods,  treasurer;  pr^eding  officers,  i\  L.  Arxens  and  Fraifk  L.  Pettingell, 
direetom:  John  V.Sroale,  general  Enanagen  Lands.  80  pert enencias,  showing 
Steiua  earning  oxide^  carbonate  and  sulphide  orra,  with  small  quantities  of 
gold  and  stiver.  Veins  range  2'  to  6'  in  'nidtb  and  assays  average  6%  copper. 
MIRA  SAK  FRANCISCO.  PERU. 

See  C-ompsnia  Minera  Santa  Inei  y  Morrococha, 
HKKJCIACION  KIHERA  SAH  FRANCISCO  Y  ANEXAS.  MEXICO. 

Supposed  to  be  operating  a  copper  property  near  Mineral  de  Asientos, 
Agaaicalient^,  Mexico. 

KDUe  DB  SAN  FRANCISCO  Y  OTRAa  -  MEXICO. 

Gfotip  includes  the  San  Francisco  de  Paula  and  Las  Amelias  mines,  at 

^i^u&n&t  Sonora,  Mexico.     G.  V.  Montcverde  y  Ca.,  owners  and  managers. 

Minp  »8  opened  by  shafts  and  tunnels  and  carries  gold-stlver-lead-copper  ore. 

<X^MPANIA  MINERA  B£  LA  SAN  FRANCISCO  BEL  AZUL.         MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosi,  Mexico*     Employed  50  men  at 

llflt  accounts  and  was  operating  a  copper  mine  opened  by  tunneb. 

FUrCA  SAN  JOAQUIN.  CUBA. 

About  30   miles  northeast  of  Cienfuegos,  Cuba.     Was  worked  inter- 

niittently  1856-1885,  ores  having  been  shipped  to  Swansea  and  the  United 

States  for  snoelting,  returning  an  average  of  nearly  20%  copper.     Vein  ranges 

up  to  90'  in  width.     Ores  are  azurite,  melaconite,  cuprite,  bomite  and  chal- 

oopyrite. 

SAN  JOSE  MINE.  CHILE. 

At  Taraaya,  OvaUe,  Chile.  Owned  by  Silva  &  Rivas.  Mine  was  opened 
m  1844  and  is  517'  deep.  Present  status  unknown,  but  property  thought 
to  be  idle. 

MINA  DE  SAN  JUAN.  SPAIN. 

At  Paimago,  Huelva,  Spain.  In  charge  of  Don  Jose  de  Soto.  Lands, 
102  hectares,  with  4  old  mine  openings.  Was  in  process  of  exploitation  at 
last  accounts. 

MINA  SAN  JUAN  DE  MALAJA.  CUBA. 

About  6  miles  northeast  of  Santa  Clara,  Cuba.  Has  100'  gossan  out- 
crop. Property  has  had  only  limited  development,  but  it  is  said  to  be  promis- 
ing.   Idle  at  last  accounts. 

SAN  JUAN  MINES.  CHILE. 

An  important  group  of  properties  at  Copiapo,  At^cama,  Chile,  originally 
opened  for  silver,  which  was  gradually  replaced  by  copper,  at  depth.  1  )eepe«t 
shaft  18  down  about  1,800'. 
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SAH  JUAK  MmiNG  CO,  COLORADO. 

Mill**  officf :  reiitral  City.  Gilpin  Co.,  Colo,     J.  L  Perkins,  nuuiB^er.     Has 
ji:f»ld-ailvi.T-<^^ppf.'r  ones,  opened  by  shaft.     Steam  power  and  employed  about 
2fJ  men  nt  Itist  tRTounts. 
SAll  LORENZO  lOirES.  MEXICO. 

The  San  I^irenzo  and  AUende  nunes,  of  36  pertenencias,  area  about  90 
acres,  in  the  l^res  district,  Sonora,  Moxlco,  were  bought  by  Frederick  A.  Piatt, 
et  at,  in  1902,  and  arc*  being  develop^.  The  San  Lurenso  has  a  4*  vein  aasay* 
ing  as  high  us  18%  copper  and  30  oa.  silver  per  ton.  The  AUende  b  not  ao 
rich,  but  is  sjiid  to  be  a  promising  property* 
SAN  LUIS  MINING  CO.  HEXICO. 

Mina^  and  wnrks  at  Ocampo  and  Panuco  de  Coronado,  Durango,  Mexico- 
Company  controls  a  large  area,  including  some  of  the  t>est  mines  of  the  district,. 
and  has  properties  rich  in  gold,  silver^  copper  and  lead. 
COKPANIA  MINERA  SAN  LUIS.  MEXlCa 

Mine  office :  Tepe^tala,  Agtiascalientes,  Mexico.     Juan  A.  Levano,  superin- 
tendent.    Oxvs  rartry  excluHively  copper  values.     Mine  ia  opened  by  &haft 
and  uw»s  ariim.il  power.     F^nploys  about  40  men. 
SAN  MARCEL   MINE.  ITALY. 

An  uUl  niine*  of  hniited  production,  in  PLe<lemont,  Italy, 
SOCIEDAD  MINEIRA  DE  SAN  MIGUEL  DE  HUELVA.  SPAIN. 

OflTife:  Lisbon,  Portugal.  Mine  office:  Almnnaster^  Huelva,  SfMun. 
Lands,  112  hectares.  Production  of  refined  copper  in  1899  was  789  long  lond, 
COMPANU  MINERA  DE  SAN  MIGUELITO.  MEXICO. 

Said  iv  be  operating  at  Cumpas,  in  the  Moctezuma  district  of  Sonora,  Mex- 
ico*    No  returns  secured. 
SAN  PEDRO  COPPER  CO.  NEW  MEXICO. 

Wajs  mining  ai  San  Pi-dro,  Santa  Fe  Co.,  N.  M,,  circa  1899.     No  relum 
secured,  and  property  thftuglit  to  be  itile. 
SOCIETE  ANONYMA  D£S  MINES  DE  SAN  PEDRO.  SFAfll. 

Office:  Rue  de  Chateaudun,  3t5>  Pari^,    France*     Mine  office:  Zaiamfm 
la  Real,  HueJva,  Spain.     Mines  include  the  Barranco  de  Los  Buyes,  area  64 
hectares. 
COMPANU  MUriRA  DE  SAN  PEDRO  DE  NOLASCO.  CHIU: 

Mine  office:  San  Pctlro  de  Nolaaco,  Victoria,  Chile.     C^ympany  owna  the 
C*url(iita  mine,  one  of  the  oldest  in  the  republic,  the  property  ha\'iiig  been 
opened  in  1795.     Development  is  by  a  700'  tunnel. 
MINA    SAN    PLATON.  SPAW. 

Property,  4G  hectares,  near  Alnionaster*  Huelva,  Spain.     In   etiarige  ol 
Dun  Antonio  Kniz  ( 'ancela,  Sevilla,  Spain.     Supposed  to  be  idle. 
SAN  REMO  COPPER  CO.  ARIZONA 

Letter  to  (iletison,  Cothiae  Co.,  Arizona,  where  company  claims  to  have 
mining  lands,  returned  unclaimed,  October,  1902. 
mNA  DE  SAN  TELMO.  SPAIN. 

Address:  rare  of  Iljarra  e  Hijos,  Sevilla,  Spain.  Property,  in  prtieeas  of 
exploitation  ul  last  accounts,  Is  222  hectares,  at  Cortegana,  Huelva,  Spaui. 
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SAV  TOT  iminrG  co.  mexico. 

OflSce:  Milwaukee,  Wis.     Mine  office:  Chihuahua,  Mexico.    T.  H.  Bowles, 
president;  M.  R.  D.  Owings,  vice-president;  A.  S.  Witherbee,  secretary  and 
treasurer.     No  returns  secured. 
SARTA  BEATRIZ  MIIIES.  MEXICO. 

At  Magdalena,  Sonora,  Mex.    S.  H.  Pearce,  owner ;  I{ic!iard  Pearce,  super- 
intendent.    Was   opening   a  gold-copper  propert\',   by   shaft,  with  steam 
power  and  small  force,  at  last  accounts. 
SAHTA  CRUZ  MDfmG  CO.  ARIZONA. 

Office:  Stockyards,  Kansas  City,  Mo.  Mine  office:  Patagonia,  Santa 
Cms  Co.,  Ariz.  Is  developing  with  10  men.  Organized  1901,  imder  laws  of 
Arizona,  with  capitalization  $1,000,000,  shares  $1  par.  W.  W.  Hall,  presi- 
dent; J.  H.  Hartewick,  vice-president;  Geo.  W.  Bolen,  secretar}-  and  treas- 
urer; W.  M.  Schwartz,  general  manager  at  mines.  Lands,  6  unpatented 
claims,  area  124  acres.  Ores  are  carbonates  and  oxides.  Has  shafts  of  60' 
and  150'  and  has  2  tunnels  started.  Has  a  fissure  vein,  said  to  bo  8'  wide  at 
surface  and  20'  wide  at  depth  of  60',  and  traceable  3,000',  averaging  10%  cop- 
per and  20  oz.  silver  per  ton.  Company  contemplates  sinking  300'  and  build- 
ing a  concentrator  in  1903. 
SAHTA  EMIUA  COPPER  CO.  MEXICO. 

Office:  69  Wall  St.,  New  York.  Mine  office:  Coapa,  Michoacan,  Mex- 
ico. Employs  60  men.  Oi^anized  1899,  under  laws  of  Delaware,  with  cap- 
italisation $1,000,000,  shares  $1  par.  John  A.  Kennedy,  president;  Albert 
J.  Peyton,  vice-president  and  general  manager;  M.  L.  Ward,  secretar>' ;  David 
Buchanan,  treasurer;  Jos.  G.  Collinson,  superintendent;  J.  R.  Cruni,  mining 
engineer.  Lands,  83  acres,  in  the  Tacambara  district  of  Michoacan.  Prin- 
cipal development  is  by  the  Napoleon  tunnel,  about  1,200'  long,  and  driving. 
Also  has  a  new  shaft  sinking,  with  shafthouse  and  steam  plant.  Work  planned 
for  1903  includes  sinking  shaft  to  depth  of  800'  and  continuing  tunnel  to 
length  of  4,000'.  Has  a  crosscut  110'  at  the  end  of  1902,  driving  to  cut  the 
vein.  Machinery  equipment  includes  a  50-h.  p.  Lidgerwood  hoist,  100-h.  p. 
marine  boiler  and  200-h.  p.  dynamo.  Company  does  not  contemplate  erection 
of  smelter,  but  may  install  a  concentrator.  Assays  show  good  values  in  cop- 
per and  high  values  in  silver. 
SAFTA  FB  GOLD  ft  COPPER  MDIING  CO.  NEW  MEXICO. 

Office:  11  Broadway,  New  York.  Mine  office:  San  Pedro,  Santa  Fe 
Co.,  N.  M.  Mine  and  smelter  closed  down  late  in  1901  and  future  operation 
of  property  is  dependent  on  price  of  copper.  The  mine  can  make  money 
with  the  metal  selling  at  about  15  cents.  Organized  1899,  under  laws  of  New 
Jersey,  with  ci^italization  12,500,000,  shares  $10  par,  being  a  reorganization 
of  the  original  company,  formed  1888  and  bankrupt  1892.  Present  company 
begun  business  with  $500,000  cash;  balance  of  assets  Jan.  1,  1902,  was 
$197,802.  The  1901  copper  production  of  the  mine  was  sold  for  $222,255.  .\nnual 
meeting,  fourth  Tuesday  in  Januar}'.  J.  H.  Susmann, president;  Edgar  Buf- 
fum,  secretary  and  treasurer;  J.  T.  McLaughlin,  manager ;  R.  8.  McCaffrey,  su- 
perintendsBt.     Laadti  3|400  acres  of  mineral  property  and  46,000  acres   of 
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Stark,  spcrptan*;  C.  C  Glefkor,   t insurer;  J.  A.  Ewing,  gcuieral  mana^^. 
Property,  IMi  acn*s  of  copper  and  iron  lands,  near  Dui'ktowii,  Teuu.     So 
returns  sri-iired* 
LA  ROMAHERA  GROUP.  SPAHL 

Near  Fahiiogo,  Huelva»  Spain,     At  la*rt  accounts  propefty  was  beiQg 
investigated  by  Sres,  Azr\ar  y  Ca,,  of  Bilbao,  Spaiit. 
ROROS  KOBBERVAERK.  IV0RWA7. 

TliiB  ^ronp  of  «^y  ruines,  at  Uoros,  near  Trondjheiii,  Norway,  was  opened 
circa  IWii.  nml  \m\ndfs  the  Storrnrts,  Kongens,  Krwtian  VI  and  MuggnibfO, 
th<«e  being  (uvrifd  p.srtly  by  the  state.  Employed  (XKI  men  in  19(1 1,  Pro- 
duction wiis  5S2  niclrlc  ions  refined  copjper  in  1898.  Ores  range  4j^i%  to 
6%  in  till'  K(uipotis  group;  H%  to  7%  m  the  StorvHrls,  and  about  5%  copper 
in  the  Muggruben.  A  hi  tie  prospecting  him  alsu  bt^u  done  ott  an  odjoiJiiqg 
group  of  cliiiitis, 
EL  ROSARIO  MINE.  ranit 

At   'raMiia\a,    Ovalle,   Chile.     Owned   by   the  Familia  Lecaros*     MiJie 
y^sm  openod  l^f»t>  niid  is*  about  55<J'  deep.     Not  working  at  laat  accounts. 
ROSARITO  MINE.  MEXICO. 

At   Fuerte,   Sinalnu,   Mvx.     Juj»n    H.    Mendora,   owuej-   and   maoAi^. 
Product^s  ('f)pper-silver  ores  and  is  opened  by  shaft* 
ROSE  MINE,  CALIFORNLL 

Addrcsj*:  care  of  R.  S.  Grant,  o\siier,  Victor,  Ctd.     Property  is  in  the 
Morongo  distnct,  45  miles  southeast  of  Victvor^  San  Bemanlino  (*o.,  CaL 
Ores  carry   copper,  gold  and  silver,  the  copper  occurring  in   bunches  jind 
being  hand-«(trled  and  shipped  to  smelter.     Employs  about  20  men 
ROSEMAN  GROUP.  CALIFORHU. 

Owned  by   II.   Hoscman,  et  a^,  Redding,  Shasta  Co.,  (^al.     l..and$.  9 
claims  and  HUielter  site.     Ore,   carbamate  and  oxide  at  surface^  jmlpliide 
at  depth.     Property  is  Blightly  developed  b\'  shafts  and  tunnek.     IdJe  at 
last  tier  nun  is. 
ROSSLAND  GREAT  WESTERN  BUNES,  LTD.  BRITISH  COLITMBIA. 

(.JIIicck:  SalLsbun,'  Hous^v,  London,  K.  C,  Eng,     Sinclair  Macleay,  cliai^ 
nuin;  Ikmurd   Mi- Donald,  general   manager;   R.    Desmond^  mine   iimnagrr; 
W.    H.    Mitrhell,   secretary;     Capital,   £5^)0,1)01).     Property,    78  acns  tmr      i 
RoBslanib   B.   V,    Ores  are  gold-«iiverj   with  considerable  copper  secured  H 
as  a  by-product.  ^ 

ROSSLANB  A  SLOCAN  SYNDICATE,  LTD,  BRITISH  COLUMBIA 

Mme  office:  Phoenix,  Vale  *fe  Canboo  district,  B.  C.     A.  J.  MrMjUaa, 
manager-     Has  copper-gold  ores  on  the  Snowshoe  claims,  opened  by  shift 
and   tunnel.     Hii5  steam    power. 
ROUILLARD  COPPER  MINES.  NEW 

On  Mt.  Gardner,  near  Woods ville^  N.  H.     Resumed  work 
and  erection  of  concentrating  plant  is  contemplated. 
ROSEMONT  COPPER  CO. 

At   Roseniont,   Pinal  Co.,  Ariz.     Wm.   Kemp,   manager.     Has  iUaa 
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power  equipment  and  50-ton  smelter.    Waa  employing  about  30  men  at 

last  accounts. 

ROWAN  COPPER  &  GOLD  MDIING  CO.  NORTH  CAROLINA. 

Office:  Salisbury,  N.  C.     Is  working  the  old  Oddie  mine.     R.  D.  Curd, 
superintendent.    No  returns  secured. 
ROYAL  COPPER  MINING  CO.  >        UTAH. 

Name  changed  1902  to  Cactus  Smelting  &  Copper  Co. 
RUBY  COPPER  &  GOLD  MINING  CO.  WYOMING. 

Mine  office :  Collins,  Wyo.     John  Van  Liew,  president  and  general  mana- 
ger; V.  F.  Thompson,  secretary'.     Is  driving  a  tunnel  on  claims  near  Camp 
Creek,  to  cut  parallel  veins  located  by  shafts  above. 
RUBY  HILL  COPPER  MINING  &  SMELTING  CO.  CALIFORNIA. 

Mine  office:  supposedly  Copper  City,  Cal.     No  returns  secured. 
RUDEFEHA  MINE.  WYOMING. 

Synonomous   with    Ferris-Haggerty.    Absorbed    by    North    American 
Copper  Co. 
RUDIANSKI  MINES.  RUSSU. 

Address:  ciureof  P.  L.  Zamiatnin,  Perm,  Russia.'    Mines  are  in  the  Ural 
district  of  the  government  of  Perm,  Russia.     Production  was  86,473  poods 
refined  copper  in  1899. 
MARCOS  RUSSEK.  MEXICO. 

Said  to  be  operating  a  copper  property  at  Jiminez,  Chihuahua,  Mexico. 
RUTHBURG  CONSOLIDATED  COPPER  CO.  IDAHO. 

Office:  Banigan  Bldg.,  Providence,  R.  I.  Organized  under  laws  of 
West  Virginia,  with  capitalization  $1,000,000,  shares  $10  par.  John  Smith, 
president;  Chas.  W.  Power,  secretary.  Lands,  112  acres,  in  the  Seven  DeWls 
district  of  Idaho.  No  returns  secured  and  it  cannot  be  learned  that  company 
is  doing  any  mining  work. 
MINA  DE  RUY  GOMES.  PORTUGAL. 

Office:  4,  Praca  dos  Romulares,  Lisbon,  Portugal.    W.  d'Orey,  owner. 
A  group  of  old  mines  in  the  San  Domingo  district  of  Portugal,  producing 
cupriferous  iron  pyrites. 
SADO  MINES.  JAPAN. 

On  the  Island  of  Sado,  Japan,  425  miles  from  Tokio.  Mines  yield  gold- 
silver-coppcr  ores.  Owned  by  the  Mikado  until  a})out  1898.  Now  operated 
by  a  private  company.  Property  is  exceptionally  well  equipped  with  the 
best  mining  machinery,  and  has  employed  as  many  as  3,000  men.  Was  used 
for  years  as  a  sort  of  practical  mining  school,  when  owned  by  the  Mikado. 
SAGINAW  MINE.  MONTANA. 

At  Jackson,  Beaver  Head  Co.,  Mont.     1).  M.  Wadams,  superintendent. 
Is  being  opened  by  shaft  and  has  steam  power.     No  returns  secured. 
SAGINAW  VALLEY  COPPER  MINING  CO.  WYOMING. 

Office:  Bay  City,  Mich.  Mine  office:  Encampment,  Carbon  Co.,  Wyo. 
Organized  1902,  under  laws  of  Wyominp,  with  capitalization  12,000,000, 
shares  II  par,  non-assessable.  E.  L.  Beach,  president;  Alex.  Zapjelmeyer, 
vice-president;  J.  E.  Hawkins,  secretary ;  H.  R.  Marwinske,  treasurer.  Direct- 
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SAYLER  MINE,  CAUFORHU, 

At  Garlock,  Kern  Co,,  Cal.     N.  N,  Sftyler»  oi^Tier.     Was  openiog  copper- 
gold  ores  i>y  shaft  and  tunnel,  'vvith  sinall  force,  at  last  arcounts. 
SCHUYLKILL  COPPER  CO.  ARIZOHA. 

Siippofjcnl  to  have  property  in  the  neigbborhood  of  Chloride,  Moliave 
Co.,  An/nnii. 
SCOTIA  MINING  &  MILLING  CO.  WASHINGTON. 

Miiu"  oIlNf:  BosiilnirR,  Stevens  Co.,  Waah-     CTias.  E.  UofToiaji,  supfrin- 
tend<»nt.     Was  t>peinng  a  gold-si  I  ver^copper  ore  bcxjy  b)*  shaft  imd  timnetf 
with  steam  p>ower  and  small  force-,  at  lai»t.  at^counts. 
SCOTTISH  COPPER  MINES  SYNDICATE  OF  BRITISH  COLUMBIA. 

BRITISH  COLIIMBIA,  LTD. 

Dfficf*;:  20,  Frederick  St.,  Edinburgh.  Scotland*     D.  Purines,  chmnmui; 
F.  J.  None,  seerctary ;  Hear\^  i  roft,  Tnanager,  Victoria,  B.  C,    Capital,  nominal, 
£25,(101).     Mining  property  is  in  neighborhood  of  Kaiidoops^  B.  C, 
SEABOARD  COPPER  CO. 

Ineorporated  Jui\ ,  UK) 2,  under  laws  of  New  Jersey,  with  capit^lizatioQ 
l3tK),0CI0,  shares  %i  par,  $l,Ut)(»  paid  in.     Registered  office  is  with  New  Jersey 
Ill-gist  rid  ion  A'  Trust  Co,,  East  Orange,  N.  J.     No  returns  secured- 
SEAL  BAY  BilNE.  NEWFOUNDLAND. 

An  old  property  in  Newfoundland »  12t)'  deep,  un watered  in  1900,  but 
presuniahly  idle  at  present. 
SEARCHLIGHT  COPPER-GOLD  MINING  CO.  NEVADA. 

(►flice:  2o<)  Will  ox  Bld^j..  Los  Aii^ele^,  C'al.  Mine  oflRce:  Searrhlighl, 
Linroln  (_'o.,  Nev.  J.  W.  Calkins,  pre.sidenl;  H.  C.  Norris,  viee-presideiit ; 
J.  J.  Lonergan,  aeeretary ;  Albert  C  Calkins,  treasurer;  Chas.  Van  Inii,  inaiut* 
ger.  Said  to  lm\'e  a  vein  5'  to  7*  wide  and  4,()t)0'  long,  assiaying  10%  rwpp«r 
and  $2()  and  upwards  tn  gold  per  ton.  A  earload  of  ore  shipped  to  Loa  Angeles 
in  l!:W)2  gave  returns  of  better  thnn  S5t)  per  ton  gold. 
SEATTLE  GOLD  ft  COPPER  MINING  CO. 

Vdilre^s:  vitre  of  A.  E.  Ripley,  S-^ttle,  Wash.     No  returns  secured^ 
SECURES  MINE.  KEXICa 

At  La  Cananea,  Sonora,  Mexico.     Said  to  \\e  under  eouinJ  af  Phelj«, 
Dodge  tt'  Co.,  99  John  8t,,  New  York. 
SEDALIA  COPPER  CO.  COLORADO. 

Had  a  mine  7  miles  from  Salida,  Colo.     Letter  to  former  office  in  l>enver 
returned    undehvered,    Oi'lola-r,     1902.     Prc^t^Dt    office^    prubaidx'    Boaton. 
Properly  idle  at  last  aerounts,  but  u  lo  be  rcH*pene4  by  another  company 
SEMINOLE  MINING  CO.  GEORGIA. 

Address:  rare  of  Wiley,  MiteheM  Jii  Co.,  25  Broad  St.,  New  York,  ihru* 
offiee^  Washington,  Wilkes  Co.,  *iu.  Capitalization  $1,00(),OCK),  shares  $1  par 
Capt.  W,  Murdock  Wiley,  prej^ident;  Carl  Henrioh,  general  manager.  Land^«. 
tKJl  aeres^  in  Wilkes  Co.^  Ga.,  well  timbered  with  pine,  rcdar  and  hardwood, 
the  traet  including  the  old  Magruder  mine.  Development  and  equipment 
to  elowe  of  1902  have  required  expenditures  of  about  $125,000.     Company 
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18  understood  to  have  made  small  net  earnings,  before  building  its  smelter, 
from  ores  shipped  to  the  Balbach  smelter  at  Newark,  N.  J.,  these  giving 
returns  of  7.3%  copper,  32%  lead,  $4  gold  and  $8.40  silver  per  ton.  The 
ores  are  auriferous  and  argentiferous  pyrite,  chalcopyrite  and  gtdcna,  in  a 
quartz  gangue.  Tract  shows  6  parallel  veins,  traceable  for  SOC  and  giving 
evidences  of  probable  persistence  to  good  depths.  Main  shaft  is  about  300' 
deep  and  considerable  ore  has  been  blocked  out  for  stoping. 

*rhe  property  has  a  good  surface  plant  including  boilers,  hoists  and 
other  mining  machiner}'.  A  tram  line  runs  from  the  mine  to  the  top  of  the 
concentrator.  The  smelter  has  a  70-ton  furnace  and  was  blown  in  August, 
1902,  product  being  turned  out  as  matte.  The  property  is  served  by  a  branch 
of  the  Geoi^a  Central  Railway.  This  is  the  only  copper  mine  of  any  im- 
portance in  Geoigia,  and  is  regarded  as  of  considerable  promise. 
SENECA  MIKE.  MICHIGAN. 

A  tract  of  1,888  acres,  just  north  of  the  Mohawk  and  Ahmeek  properties, 
Keweenaw  county,  Mich.     Property  undoubtedly  carries  the  underlay  of  the 
valuable  Kearsage  lode.     FuUy  described  in  the  1902  edition. 
SEVILLA  SULPHUR  &  COPPER  CO.,  LTD.  SPAIN. 

Spanish  office:  Patio  de  Banderas  4,  Scvilla,  Spain.  Company  is  a 
Scotch  corporation.  John  McDougall,  manager.  Property  includes  the 
Cuchichon  and  adjoining  mines,  at  Ahuoniister,  Huelva,  also  sundrj-  prop- 
erties at  Aznalcollar,  Sevilla,  Spain.  Mines  produce  cupriferous  iron  pyrite, 
and  a  considerable  output  of  copper  is  secured  annually  by  working  the  cinder 
after  the  ore  is  burned  for  sulphur.  Mines  probably  produce  about  3,000,000 
lbs.  of  copper  yearly. 
SEYMOUR  COPPER  MINING  CO.,  LTD.  BRITISH  COLUMBU. 

Offices:  41,  John  Dalton  St.,  Manchester,  Eng.     Organized  1900,  with 
capitalization  £2,000,  to  acquire  copper  properties  at  Seymour  Narrows, 
Vancouver  Island,  B.  C.     No  returns  secured. 
SHAH  OF  PERSIA  MINE.  COLORADO. 

In  the  vicinity  of  Crestone,  Saguache  (\).,  Colo.     Supposed  to  be  owned 
by  Ryan  &  Allen.     Letters  returned  unclaimed,  October,  1902. 
SHANNON  COPPER  CO.  ARIZONA. 

Office:  Delta  Bldg.,  Postoffice  Sq.,  Boston,  Mass.  Mine  office:  Clifton, 
Graham  Co.,  Ariz.  Employs  300  men.  Organized  1899,  imder  laws  of 
Delaware,  with  capitalization  $3,000,000,  shares  $1  par.  Has  outstanding 
bonds  of  $600,000.  Edwin  A.  Carter,  president ;  John  F.  Alvord,  vice-presi- 
dent; J.  Erskine,  Jr.,  secretarj^;  Jas.  W.  Hazcn,  treasurer;  John  A.  Church, 
consulting  engineer ;  preceding  officers,  W.  B.  Thompson,  Geo.  C.  Gill,  Leonard 
Wheeler  and  Chas.  Kimberly,  directors;  Henr>'  S.  Anderson,  general  manager; 
Wm.  Carkcek,  mill  superintendent;  Wm.  T.  Climo,  mining  captain. 

Lands,  40  claim«i,  7  patented,  area  800  acn^,  also  400- acre  smelter  site 
in  the  Greenlee  district  of  Graham  Co.  showing  oxide  and  carbonate 
ores  averaging  about  4.5%  copper  in  the  upper  levels,  and  sulphide 
gr^s  avera^^   about    7%   copper   in  the  lower  workings.     The  Shaanon 
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company  has  an  agreemeDt  with  the  ArizonA  Copper  Co.  regarding  aide 
lines,  by  which  the  poJjaibUity  of  fiHure  litigation  is  removed*  all  extzm- 
lateral  riphl?*  \mng  mutually  waived.  Tbo  mine  is  opened  by  shafU  and 
funnels  that  had  an  aii^rf.'^atf*  length  of  26,406'  on  Nov,  13,  1902.  Ore 
bodies  are  large  and  development  shows  about  1.000 ,001)  tons  of  conceo- 
r rating  ore  in  sight.  All  ore  can  be  removed  by  tunnels  to  a  depth  of  I.IOCK 
from  the  crest  of  the  mountain.  Ore  is  taken  from  the  mine  t<i  the  rail- 
road by  a  1,400'  gra^uty  tram  line.  The  concentrator  is  t^  have  500  tons 
daily  capacity  and  the  first  section  of  250  tons  is  neanng  complettoa^  This 
is  located  on  the  San  F'mncisco  river,  with  ample  water  supply,  8  miles  from 
the  mine,  and  has  cnisher^  rolls,  Huntington  mills,  jigs  and  Frue  vi»iinere. 
The  concentrator  is  of  sUh-'I,  on  stone  foundations.  The  Shannon  haa  good 
rail  connertions  and  favorable  freight  rates. 

The  smelter,  at  Tlifton,  7  mties  from  the  mine,  has  two  260-ton  furnaces, 
turning  out  55%  matte.  This  cannot  be  worked  to  anytliing  hke  ita  full 
capacity  until  the  completion  of  the  concentrator.  A  briquetting  pLaat  is 
to  be  added  to  handle  flue  dust.  The  smelter  was  blo\^-n  in  May  5,  1902, 
and  went  out  of  blast  September  26,  1902,  to  await  coniptetion  of  the  con* 
centrator.  Production  for  1902  was  2.0C8.000  lbs.  and  1003  output  is 
estimated  by  the  company  at  12,000,000  lb;?.  The  ore  is  self -fluxing  and 
sUig  losses  f«»r  the  15  weeks  that  the  smelter  was  in  commission  were  2%, 
which  is  entirely  too  high,  and  doubtless  will  be  greatly  reduced  when  the 
smelter  is  in  pemianent  operation.  The  cost  of  production  for  1902  waa 
about  10  rents  per  lb.,  which  should  be  reduced  to  about  8  to  Si'i  cents  per 
lb.  when  mine,  concentrotor  and  smelter  are  in  full  and  hannonious  nmning 
order.  The  250-ton  section  of  the  concentrator  mil  be  completed  early 
in  1903  and  the  equipment  of  the  second  section  ^vUl  then  begin. 

For  the  year  entling  AtJgust  31,  1902,  receipts  of  the  company  were 
1285,041.54,  cash  and  copper,  with  accounts  payable  of  $21,537.06.  The 
statement  of  March  31,  1902  showed  $335,491  cash  on  hand. 

The  Shannon  has  met  with  many  discouraging  delays.  The  manage- 
ment has  worked  faithfully  in  overcoming  the  various  obstacles  as  presented, 
and  early  in  I0t)3  should  begin  the  production  of  copper  upon  a  sufEcicnt 
scale  to  permit  fair  net  earnings,  after  the  payment  of  all  operating  e.TpeQBai 
and  fixed  charj^es. 

SHASTA  COPPER  MIHIKG  CO.  CALIFO: 

Property  supposed  to  be  near  Shasta^  Shasta  Co.,  Cal.     No  returns 
secured. 
SHASTA  GOLD  Sl  COPPER  CO.  CALIFORiriA. 

Office:  325  Post  St.,  San  Francisco,  Cab  Capitalized  at  $500^000, 
shares  $1  par.  1,  M.  Wiley,  prejHident;  \\\  E.  Von  Johannsen,  aeeretary; 
W.  F.  Mitetiell,  manager.  Lands,  14  claims,  in  the  Dog  Creek  district  of 
Sliasta  Co.,  Cal.  Advertises  "full  particulars  and  proapeetus  on  requeat/' 
but  has  famished  no  information  for  this  work  in  response  to  repeat^  re* 
questa. 
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SHASTA  MAT  BLOSSOM  COPPER  MDONG  &  CALIFORNIA. 

SBfELTING  CO. 

Office:  713  Market  St.,  San  Francisco,  Cal.  Mine  office:  Winthrop, 
(Delamar)  Shasta  Co.,  Cal.  Capitalized  at  $1 ,500,000,  shares  II  par.  Morton 
Lindley,  president  and  general  managei ;  Lucius  A.  Booth,  vice-president;  S. 
Peter,  secretary.  Lands,  about  200  acres,  in  the  Pittsburg  district  of  Shasta 
Co.,  showing  5  fissure  veins,  of  which  the  principal  is  5'  to  30',  with  wails 
of  porphyry  and  schist,  carrj'ing  low-grade  and  slightly  auriferous  iron- 
copper  sulphides  in  a  spar  gangue.  Is  developing  by  tunnel  to  strike  vein 
under  a  70'  gossan  capping.  Has  about  1,300'  of  underground  openings. 
Property  shows  the  same  general  geological  conditions  as  on  Bully  Hill, 
which  is  adjacent. 
SHAW-GIBSON  MINING  CO.  NEW  MEXICO. 

Was  opening  a  property  near  Lordsburg,  Grant  Co.,«N.  M.,  by  shafts, 
at  last  accounts.    No  returns  secured. 
SHAWMUT  MINING  CO.  UTAH. 

Office:  Boston,  Mass.    Mine  office:  Bingham  Canyon,  Salt  Lake  Co., 
Utah.     W.  B.  Andrew,  manager.     Company  made  an  ineffectual  attempt 
at  reorganization  in  May,  1902. 
SHEEP  MOUNTAIN  MINING  &  TUNNEL  CO.  COLORADO. 

Address  given  as  Crystal,  Gunnison  Co.,  Colo.,  but  letters  to  that  ad- 
dress returned  unclaimed,  October  and  November,  1902. 
SHELDEN  &  COLUMBIAN  MINE.  lOCHIGAN. 

Address:  care  of  J.  H.  Rice,  et  al,  owners,  Houghton,  Mich.  Property 
is  at  Houghton,  carrying  the  northern  extension  of  the  Isle  Roy  ale  and  Port- 
age amygdaloids  of  the  Isle  Royale  mine.  Has  produced  703  tons,  724  lbs. 
of  copper,  and  was  noted  for  the  profusion  of  silver  associated  with  copper. 
Idle  since  circa  1870. 
SHOSOHNE  MINE.  NEW  MEXICO. 

At  Amizett,  Taos  Co.,  N.  M.     Gusdorf  Bros.,  oi^ners.     Has  a  10-stamp 
mill,  working  on  gold-copper  ores,  with  water  power  and  small  force. 
SIBILSKY-CHAPMAN  TRACT.  MICHIGAN, 

Near  Calumet,  Mich.,  in  4-57-31,  Keweenaw  Co.,  Mich.     Exploratory 
work  for  Kearsarge  amygdaloid  lode  was  begun  in  fall  of  1902,  with  rather 
promising  results. 
SIERRA-ALTO  COPPER  MINING  CO.  ARIZONA. 

Office:  60  State  St.,  Boston,  Mass.  Capitalization  13,000,000,  shares 
$10  par.  Geo.  D.  Coleman,  president;  Jas.  R.  Entwistle,  secretary'.  Lands, 
36  claims,  on  Cram  Mountain,  Maricopa  Co.,  Ariz.  Company  advertised 
that- the  property  "shows  large  quantities  of  free  smelting  ore  which  will 
shortly  place  the  company  on  a  dividend  paying  basis,"  but  neglects  to  fur- 
nish particulars  for  this  work,  in  response  to  repeated  requests. 
SIERRA  MORENA  COPPER  MINES,  LTD.  SPAIN. 

Offices:  2,  Basinghall  Ave.,  London,  E.  C,  Eng.     E.  T.  Evans,  chair- 
man; R.  Stanton,  mine  manager;  J.  E.  I.  Hadath,  secretar}'.     Capital,  nom- 
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ifiali  £80,000;  issued,  £(K),007.     Property  consists  of  La  Preciooa  and  ttdja- 

f€nt  nun^'s,  near  IVnjiflor,  Sevilla^  Spain. 

SIERRA  NEVADA  MIKES.  SPAIK, 

Owned  by  a  Belgian  company.     Miners,  having  copper^ilver  oreA,  ate 
at  Gnejar  Sierra,  ("Ininiulrt,  Spain.     No  returns  secured. 
SIERRECILLA  DEL  TAMUJOSO  MINES.  SPAIN. 

Near  Puebla  de  Ciizman,  Maelva,  Spain.  Are  government  concessions, 
now  owned  by  C  &  J.  Snndheim.  Some  shipmenta  of  ore  were  nande  b>  a 
former  company ,  Imt  ore  is  complex  and  rec|uires  spe<'ial  treatment.  Nothing 
important  l>eing  done  al  pn^'sent.  In  charge  of  Wm.  Guthrie  Bowie,  .Vtnsnot 
Huelva,  Spain. 
SIERRITA  MINING  &  MaLING  CO.  ARIZONA. 

Office:  Tucson,  Ant.     Gerrit   B.   Lindennan,  prefiident;  J.   P.    0^*en, 
general  manager.     Xo  retum«t  secured. 
SILVER  BAR  COPPER  MINING  CO.  NEW  MEXICO. 

Address:  care  fif  D.  P.  Sill,  piesident,  Colorado  8pmig!»,  I'olo.  Letter 
to  mine  oflfict*  at  Cooney,  Socorro  Co.,  N.  M,,  relumed  unclaimed,  Deceml^er, 
1902.  Organized  1899,  with  capitalissation  $9,000.  shares  $\  pfir.  Lands, 
HO  at  ri^,  opened  by  tunnels  of  400'  and  9(}0%  showing  ore  body  ,V  to  10'  wide 
giving  good  a-s8tty  valuer  in  copper  and  ailver.  Has  mill  with  5  gravity 
stamps,  W'ilfley  aii<l  Bartlett  tabtea.  No  returns  secured  for  l!>)2,  and  mi©e 
prolttibly  ivllc. 
SaVER  BELL  COPPER  CO.  ARIZONA. 

Office:  Tucson,  Ariz.  Mine  at  Red  Rock»  Pinal  Co.,  Ariz.  Idle.  Orgaii- 
ised  under  liiws  of  Arizona,  with  capitaliiiation  125,000.  shares  125  par* 
Company  is  operated  as  a  close  corporation.  J.  N.  Curtis,  president  and 
general  maniiger;  Albert  Stcinfeld,  vice-pr€^tdent ;  Ralph  Iv.  Shclton.  secn*- 
tarJ^  Lands,  48  unpatented  claim.fi*  area  alwut  9(10  at^res,  in  the  Silver 
Bell  district  of  Piiiia  Co.^  Arizona,  carrying  fisKure«  in  granite^  veina  l^etng 
ver>'  wide  \\ith  carbonate  ores  on  surface  and  chalcopyrite  below.  Utter 
assaying  9%  copper  and  3  oz.  silver  per  ton,  with  occasional  lead  and  uuc 
and  a  trace  of  gold.  Haa  some  50  shafts,  mostly  shallow;  principaj  shaft, 
450',  alan  several  lunneb.  Has  st-eam  power  and  100-t^^n  smelter  1 1^  n^ks 
distant  from  mine.  Prf)duct  is  turned  out  as  50%  matte.  Nearest  milroad, 
15  miles.  New  work  contemplated  for  1903  includes  complete  eqtjipinent 
lit  mines  for  treating  50O  tons  of  ore  daily ;  building  a  narrow  gauge  railroad 
to  connect  with  the  Southern  Pacific,  and  erection  ot  a  new  smelter  of  500 
tons  daily  capacity.  Property  has  been  idle  since  February,  1902,  awaiting 
new  equipment. 
SILVER  CLIFF  GOLD  A  COPPER  MINING  CO.  IDAHa 

Suppcjscd  to  have  property  2  miles  northwest  of  the  Leslie  min€«,  near 
Saltese,   Idaho,  but  thrt^  letters    to  company  and   sundry^  alleged   i»lficers 
i^furned  unclaimed.  OcttjI^M*  and  December,  H>02. 
SILVER  FLAT  MINING  A  MILLING  CO.  UTAH. 

Organized  Xovemlier,   1VHI2,  by  Abel  John  Evans  of  Lelii,  Utah,  with 
capitalieatiou  $60»iHHJj  bhares  10  ceat8  par.     Lands,  5  claims,  in  the  Atiiericaa 
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Fork  Canon,  Silver  Lake  mining  district,  caiT>'ing  auriferous  and  argentif- 
erous copper  and  lead  ores. 
SILVER  LAKE  MmE.  COLORADO. 

At  Silverton,  San  Juan  Co.,  Colo.     Chvned  by  Guggenheim  Exploration 
Co.     S.  I.  Hallett,  manager.     Has  400-ton  concentrator,  steam  and  electric 
power  and  employs  several  hundred  men,  securing  a  small  amount  of  copper 
as  a  by-product. 
SILVER  SPUR  MINING  CO.  AUSTRALIA. 

Office  and  mines:  Silver  Spur,  Stanthorpe,  Queensland,  Australia. 
Employs  46  men.  Organized  1898,  under  laws  of  Quct^nsland,  with  capital- 
ization £24.000,  shares  £1  par,  15s-  paid  in.  Has  paid  dividends  of  £18,300. 
Edgar  Hall,  secretary'  and  general  manager;  Robert  T.  Vyner,  G.  W.  Dight, 
Edgar  Hall,  Arthur  Orton  and  Jas.  Raff,  directors;  Richard  Prout,  mining 
captain.  Lands,  45  acres,  in  the  Stanthorpe  district  of  Queensland,  showing 
4  lenses  averaging  8'  \^-idth  and  100'  length,  with  varying  depths,  carrying 
sulphide  ores  returning  1%  copper,  12%  lead,  20^^  zinc,  $1  gold  and  25 
oz.  silver  per  ton.  Has  4  shafts,  deepest  300',  ^^ith  12,000  tons  of  ore  blocked 
out  for  stoping.  Has  steam  plant,  including  hoist,  5-drill  air  compressor, 
crusher,  Chilean  mill,  etc.,  also  has  sawmill  and  is  exploring  with  diamond 
drill.  Smelter,  at  the  mine,  receives  ore  by  tram  line  and  has  a  42x100^ 
wat€r-jacket  lead  smelter,  Austin  pyritic  smelter  and  reverberator}-  furnaces. 
Product  is  turned  out  as  33%  matte.  Chopper  production  for  1902  was 
78,000  ll«.  Company  has  paid  dividends  of  £18,300. 
SIMILKAMEEN  COPPER  MINES.  BRITISH  COLUMBIA. 

Address  of  company  not  secured.     Stewart  Armour,  president.     Prop- 
erty is  in  the  Similkameen  district  of  British  Columbia. 
SIMSBURY  MINES.  CONNECTICUT. 

At  Granby,  Conn.     Now  idle.     Once  produced  carbonate  and  sulphide 
ores,  to  a  limited  extent  only. 
SISKIYOU  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  326  Poet  St.,  San  Francisco,  Cal.  Mine  office:  Rollins,  Siskiyou 
C'o.,  Cal.  Lands,  8  claims,  area  160  acres,  on  the  stage  road  between  Yreka 
and  Rollins,  Siskiyou  Co.     "  x 

SISKIYOU  GOLD  &  COPPER  MINING  CO. 

Office:  44  Central  Blk.,  Salt  Lake  City,  Utah.     No  returns  secured. 
SISKOWIT  MINE.  BHCHIGAN. 

Operated  1846-1855,  near  Rock  Harbor,  Isle  RoyaJc,  Michigan,  on  a 
5'   amygdaloid   carr>'ing  sheet  copper  in  contact  with  walls.     Made  about 
150  tons  copper;  main  shaft,  about  500'. 
SISSON  MINE.  CALIFORNIA. 

In  Shasta  Co.,  Cal.     Supposed  to  be  bonded  to  an  English  syndicate. 
No  returns  secured. 
LA  SIVERU  MINE.  MEXICO. 

At  Topia,  Durango,  Mex.  E.  Torres,  owner.  Is  developed  by  tunnels. 
Employed  about  75  men  at  last  accounts. 
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SKOWASFJELDETS  AKTIEBOLAG.  RORWA^ 

A  small  producer  of  copper  at  Harran,  Norway.     N.  Tiskuniy  iiinnnfti  ^ 
No  returns  secured. 
SKYLARK  COPPER  MIinNG  &  MILLING  CO. 

Office :  40  Commercial  Blk.,  Salt  Lake  City,  Utah.    Location  of  company  ^^ 
property,   if  any,  unknown. 
SLATE  CREEK  MIinNG  &  MILLING  CO.  WTOMIH^S 

Office:   Wheatland,   Wyo.    M.   F.   Montgomexy,   superintendent.    N    ^ 
returns  secured. 
SLATER  COPPER  MINES  CO.  .MISSOURiH: 

Office:  Willow  Springs,  Mo.     Did  a  little  exploratory  work  in  Shannozi 
Co.,  Missouri,  in  1901. 
SMOKEHOUSE  MINING  CO.  MONTANA. 

Office  and  mine :  Butte,  Silver  Bow  Co.,  Mont.  Bernard  Noon,  genera/ 
manager.     Has   a   two-compartment   main   shaft   about   500'    deep.     Was 
employing  a  small  force  on  development  work  at  last  accounts. 
SNOHOMISH  &  TRAMWAY  MINES.  MONTANA 

At  Butte,  Silver  Bow  Co.,  Mont.     Half  interest  owned  bj'  F.  A.  Heuue, 
other  half  in  dispute  between  Clara  Larkin  and  Amalgamated  Copper  Co. 
A  limited  producer  \\ith  a  lai^e  bank  account  in  the  hands  of  a  recover. 
SNOWBIRD  MINE.  MONTANA. 

At  Butte,  Silver  Bow  Co.,  Mont.     In  dispute  between  the  Montana 
Ore  Purchasing  Co.  and. the  Anaconda  Copper  Co. 
SNOWSHOE  GOLD  &  COPPER  MINES,  LTD.  BRITISH  COLUMBIA. 

Offices:  7,  Poultry',  London,  E.  C,  Eng.  Mine  office:  Phoenix,  B.  C. 
Employs  50  men.  Organized  1901,  with  capitalization  £250,000,  shares 
£1  par,  non-assessable.  Earl  of  Chesterfield,  chairman ;  Geo.  S.  Waterlow, 
D.  L.,  J.  P.,  vice-chairman;  Thos.  J.  Morris,  secretary';  Anthony  J.  McMillan, 
managing  director;  preceding  officers,  Chas.  Guy  P>'m,  M.  P.  and  Lewis  H. 
Jones,  M.  D.,  directors;  J.  W.  Astley,  superintendent;  J.  H.  Trevoirow, 
mining  captain.  Lands,  4  patented  claims,  area  120  acres,  in  the  Yak  h 
Cariboo  district.  Company  is  developing  a  fissure  replacement,  running 
25'  to  200'  wide  and  1,000'  long,  carr>'ing  chalcopyrite.  Has  shafts  of  200 
and  300'  and  tunnels  of  250',  200'  and  600',  with  about  7,000'  of  under- 
ground openings,  and  about  500,000  tons  of  ore  in  sight.  Has  a  fine  mining 
equipment,  including  a  30-drill  Rand-Corliss  cross-compound  condensing 
steam  and  compound  air  compressor;  150-h.  p.  double  conical  electric  hoist, 
also  smaller  hoiste,  pumps,  drills,  etc.  Canadian  Pacific  railway  runs  through 
property  and  carries  ore  to  smelters  at  Boundary  Falls  and  Greenwood. 
Matter  of  building  a  smelter  is  under  consideration  by  company.  Output  for 
1002  was  about  15,000  tons  of  ore.  Output  will  be  increased  to  400  tons 
daily  at  beginning  of  1903.  Bulk  of  production  comes  from  open-cast 
workings. 

SNOWSTORM  MINE.  IDAHa 

Near  Saltese,  Idaho,  in  the  Coeur  d'Alene  district.  Said  to  have  a  4ff 
vein  of  leaching  ore;  was  bonded  to  Jos.  Greenough  at  last  accounts. 
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nCORRO  GOLD  MINIH 6  CO.  ARIZOHA. 

Mine  office:  Hanisburg,  Yuma  Co.,  Ariz.  J.  Wetherley,  manager.  Gold- 
^ver-copper  ores  are  being  developed  by  shafts.  Has  steam  power  and  em- 
ployed a  small  force  at  last  accounts. 

soucE  MmniG  co.  Arizona. 

Incorporated  October,  1902,  with  capitalization  $500,000,  by  Ignatius 
Schlinger  and  N.  P.  Morey,  to  develop  5  claims  near  the  Bloody  Tank  mine, 
S  miles  from  Globe,  Gila  Co.,  Arizona. 
SOLOMON  SPRINGS  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Naco,  Bisbee  Co.,  Ariz.     H.  C.  H.  Palmer,  superintendent. 
Lands,  20  claims,  area  400  acres,  in  the  Naco  valley,  near  Bisbee.     Has  2 
shafts,  deepest  200'.     Veins  show  gossan  cappings  of  4'  to  40^  , 
SONOMA  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices :  4,  Great  Winchester  St.,  London,  E.  C,  Eng.     Mine  office :  A  vino, 
Durango,  Mexico.      Capitalization  £500,000,  shares,  £1  par,  non-assessable. 
Lands,    410   acres.     C.    B.    Flinn,   managing   director;   Geo.  H.  Johnson, 
secretary ;  E.  L.  Wagner,  superintendent. 
SONORA  COPPER  CO.  OF  MEXICO.  MEXICO. 

Office:  probably  New  York.  Company's  affairs  apparently  in  a  com- 
plicated conditioxr,  but  no  statement  received  from  officers.  Company 
was  formed  to  fight  W.  C.  Greene,  and  has  some  sort  of  claim  against  the 
Cobre  Grande  company,  which  sold  its  property  to  La  Cananea  Consolidated 
Copper  Co.,  which  in  turn  sold  to  the  Greene  Consolidated  Copper  company. 
Assets  of  the  Sonora  Copper  Co.  of  Mexico  said  to  have  been  transferred  to 
the  Puertecito  Copper  Co. 
SONORA  DEVELOPMENT  CO.  MEXICO. 

Office:  603  New  Ridge  Bldg.,  Kansas  City,  Mo.  Organized  under  laws 
of  Arizona,  with  ci^italization  $1,000,000.  Wm.  Huttig,  president;  Alfred 
Blaker,  vice-president ;  Wm.  A.  Rule,  treasurer ;  John  W.  Amerman,  secretary ; 
Geo.  F.  Woodward,  general  manager.  Company  declines  to  furnish  specific 
returns.  Property  at  last  accounts  was  98  claims  in  the  Moctezuma  district 
of  Sonora,  Mexico  and  included  the  Don  Genaro  y  Anexas,  Goodlander, 
Santa  Clara,  Nacozari  Copper  Queen,  Wostenholm,  (^onfonne,  Cuahtumoc  and 
La  Verde  mining  groups.  The  Nacozari  Copper  Queen  lies  between  the  Pil- 
ares  de  Nacosari  and  Belle  Union  mines  of  the  Moctezuma  Copper  Co.  This 
property  has  26  claims  and  produces  ore  assaying  as  high  as  58%  copper. 
(,'ompany  will  build  an  extensive  plant  on  the  Wostenholm  tract,  which  is 
near  the  terminus  of  the  Nacozari  Railway.  Property  is  well  spoken  of  and 
officer!  are  men  of*  good  standing. 
SONORA  MINING  ii  MILLING  CO.  MEXICO. 

Mine  office :  Tubutama,  Sonora,  Mexico.  Is  in  the  Altar  district  of  Sonora, 
Mex.  Con.  O'Keefe,  manager.  Property  is  extensively  opened  by  shafts  and 
equipped  with  steam  power  and  leaching  plant.  Is  said  to  have  a  very  large 
deposit  of  low-grade  argentferous  copper  ore,  and  to  be  working  a  consider- 
able force  of  men. 
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COBIPAHmA  MINEmA  DE  SOTIEL-CORONADA*  SPAIH 

Office:  Liaboti,  Portugal.  Mine  office:  Ctilaflas,  Huelva,  Spain  Lauds, 
6,666  hectares,  near  CalaAa^,  inrluding  34  openings.  PrcxiucUon  wn^ 
795  lung  tons  ri'finetl  ctipper  in  1899. 

SOCIEDAD  AI?ONIMA  MINAS  BE  SOTO.  SPAIH. 

OfBce:  Bilbao,  Spain.     Mine  ofBce:  Reinosa^  Santaader^  Spain,    0)i»' 
pany  wjia  dninj;  development  work  onlv^  at  last  aotouata. 
SOUTH  AFRICAN  CHARTERED  CO.  RHODSSU. 

'riiis  company,  or  some  subsidiary  corporation.  Is  doing  a  larg^  ftiiiountof 
development  work  at  the  Mftoria  I'alls  of  the  Zambesi  river.  A  large  electric 
power  plant  is  to  be  installed  uiidpr  the  direction  of  Sir  I>otiglas8  Fax  aadSir 
Chas.   Met  calf  as  eonaiiUijig  engineers. 

SOUTH  AFRICAN  EXPLORATION  SYNDICATE.  CAPE  COLOmf. 

Hiiij   ci»i>per   properties   in    Naniaqualjiud»   Cape   Colony,     No   r^lunis 
secured. 

SOUTH  AMERICAN  DEVELOPBffENT  CO,  PERU* 

Organized  to  btiy  and    tperate  tlio  niinea  of  Cerro  de  Paaco;  has  b«cn 
succeedetl  l>y  Uie  Cerro  de  Pas^co  Miniii|T  Co. 

SOUTH  AUSTRALIAN  COPPER  SYTO>ICATE,  LTD.  AUSTRALIA, 

Office:  13,  8t.  Helen's  PL,  London,  E,  C,  Eng.     Secretary-  writea  that 
company  ib  not  doinp  and  nex'er  lias  done  any  business. 
SOUTH  BISBEE  COPPER  BUNING  a  TOWNSITB  ARIZONA. 

IMPROVEMENT  CO. 
Office:    104    Stimsoii    Blk.,    Los   Angjelea.   Cal.      Property,    at     Bisbee, 
Ariz.,  was  sold  to  the  Lake  Superior  A  Pittsburg  Development  Co.  in  1902. 
Shareholders  were  wranglini;  over  the  division  of  proceeds  of  snle  at  last 
accounts. 
SOUTH  KEARSAGE  MINE.  MICHIGAN. 

Owned  and  operated  by  the  Osceola  Consolidated  Mining  Co, 
SOUTH  MT,  LYELL  BUNING  CO.,  LTD.  TASMANli. 

Offices:  Queen  St.,  Melbourne,  Australia,  and  153-155,  Leadcnliall  St., 
London,  E.  i\,  Enj?.  Organiy.ed  1896,  under  laws  of  Victoria,  with  capital- 
ization  ffWIO^OtH),  shares  £2  par,  non-asaes-sable,  Geo.  Moore,  acting  chair- 
man;  Nichohii?  Madden,  sei'retar\\  Melbourne;  H,  M,  Taylor,  acting secretarr, 
Lr*ndon.  Work  has  just  been  resumed  on  the  property,  which  is  93  twreSf 
in  the  Mt.  Lyell  field  of  Tasmania.  Ore  is  sulphide.  Main  ahaft.  718';  Ko. 
2  shaft  90';  cenh^r  tunnel,  703',  main  tunnel,  in  Darwin  section.  270',  Coni' 
puny  is  now  selling  ore  to  the  North  Mt.  Lyell  Copper  Co.,  Ltd, 
SOUTH  PEACOCK  MINING  CO.  -  IDAHO. 

Office:  88  State  St.,  lioston,  Mass.  Mine  office:  Weiser,  Washington 
Co..  Idaho.  Capitahaation  S5O0,O0O.  Thos,  S.  Wcntworth,  president;  \Vm 
L.  Pralt,  secretary.  Lands  are  in  the  Seven  Devils  district  of  Idaho^  No 
returns  secured  and  property  supposed  to  be  idle. 

SOUTH  RANGE  MINING  CO.  BOCHI6AN. 

Office:  Houghttm,  Mich.  U,  R.  Goodell,  president;  F.  W.  Nichols 
secret ar\'.     Owns  4»t^0'U  acr^  of  mineral  land  in  U  tracta  of  80  to  im  a<*rai 
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each,  between  the  Globe  and  Belt  properties,  in  Houghton  and  Ontonagon 

counties,  Michigan. 

SOUTH  SIDE  MINING  CO.  MICHIGAN. 

Address: ' care  of  John  C.  Watson,  68  Devonshire  St.,  Boston,  Mass. 
Property  is  a  tract  of  nearly  200  acres  at  Houghton,  Houghton  Co.,  Mich., 
lying  just  west  of  the  Dacotah  and  north  of  the  Naumkeag,  with  a  half-mile 
frontage  on  Portage  Lake. 
SOUTH  THARSIS  MINE.  TASMANIA. 

Mine  office:  Gonnanston,  Montague  Co.,  Tasmania.     Was  opened  1898 
and  is  about  350'  deep.     Estimated  1900  output  was  150  tons  copper. 
SOUTHWESTERN  COPPER  &  IRON  CO.  NEW  MEXICO. 

Was  working,  circa  1900,  near  Santa  Rita,  Grant  Co.,  N.  M.     No  re- 
turns secured. 
SOUTHERN  ZINC  &  COPPER  CO.  ARKANSAS. 

Office :  Waterloo,  Iowa.  Is  developing  zinc  properties  only,  at  Gillham 
Ark.     Blaj.  L.  E.  Baker,  general  manager. 
SOVEREIGN  COPPER  MINING  CO.  WYOMING. 

Supposed  to  have  copper  property  in  vicinity  of  Battle,  Carbon  Co., 
Wyoming. 
SOWELL  MINE.  OREGON. 

At  Althouse,  Josephine  Co.,  Ore.     J.  Sowell  <fe  Co.,  owners.     Was  devel- 
oping by  tunnel,  with  small  force,  at  last  accounts. 
SPANISH  COPPER  CO.,  LTD.  SPAIN. 

Offices: 2,  Tokenhouse  Bldgs.,  London,  E.  C,  Eng.  C.  A.  De  Mancha, 
chairman.  Capital,  nominal,  £150,000.  Property  comprises  various  sul- 
phur and  copper  mines  in  the  province  of  Huelva,  Spain,  held  on  lease  in 
perpetuity  at  annual  rental  of  £400.  No  returns  secured  and  company 
thought  not  to  be  operating. 
SPANISH  MINERALS  DEVELOPMENT.  SPAIN. 

Offices:  151,  Cannon  St.,  London,  E.  C,  Eng.  J.  B.  White,  chairman; 
A.  Thomas,  mine  manager;  W.  E.  Hopper,  secreta^.  Capital,  nominal, 
£100,000.  Lands,  about  476  acres,  include  the  Esperanza,  Forzcsa  and  other 
mines  in  the  vicinity  of  Almonaster,  Huelva,  Spain.  Development  work 
only  was  in  progress  at  last  accounts. 
SPARONE  MINES.  ITALY. 

A  group  of  small  producers  in  Piedemont,  Italy. 
SPECULATOR  MDmiG  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  John  A.  Creighton, 
president;  John  Dougherty,  secretary  and  general  manager.  This  is  the 
most  important  independent  property  in  the  Butte  camp,  but  notwithstand- 
mg  its  independence  of  all  entangling  alliances  is  also  a  victim  of  litigation, 
which  caused  the  suspension  of  operationsin  1902.  Employs  about  300  men 
when  working.  Main  shaft  has  3  compartments  and  is  about  1,400'  deep. 
Has  an  excdlent  surface  plant  and  is  connected  underground  with  the 
^igh  Ore  mine. 
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SPEHCE  CLAIMS.  OREGOl^ 

J.  Spence  k,  Co.,  owners,  Althouse,  Josephine  Co.,  Ore.     Tunnd  wa^ 
being  driven  with  small  force  at  last  accounts. 
SPENCE  MINERAL  CO.  CAUFORHIA*^ 

Office:  San  Francisco,  Cal.  Mine  office:  Spenceville,  Nevada  Co., 
Chas.  W.  Howard,  general  manager.  Is  one  of  the  oldest  mines  in  the  i 
and  has  been  working  almost  continuously  since  1875,  though  never  on  ^ 
large  scale.  Ore  occurs  in  wide,  irregular  fissures,  near  the  contact  of  diorit^ 
and  grano-diorite.  Ore  is  sulphide,  carr^'ing  gold  and  silver.  Biine  ha&. 
yielded  about  150,000  tons  of  ore,  running  2%  to  20%  and  averaging  abou — 
5%  copper.  Output  has  been  mainly  as  cement  copper.  Present  owners 
are  using  pyritic  smelting,  making  acid  from  the  sulphur  and  leaching  th^ 
copper  from  the  residue  of  burned  ore. 
SPONDULIX  MINE.  COLORADC^ 

At  Granite,  Chaffee  Co.,  Colo.     A.  D.  Bullis,  owner;  B.  H.  Pelton,  super-— 
intendent.     Is  Opening  gold-silver-copper  ores  by  shaft. 
SPRIN6DALE  COPPER  MINING  CO.  OREGOIT. 

Mine  office:  Athena,  Umatilla  Co.,  Ore.  Was  driving  a  tunnel  at  last 
accounts. 
SPRINGFIELD  GOLD  &  COPPER  MINING  CO.,  LTD.  IDAHO. 

Office:  720  Bank  St.,  Wallace,  Shoshone  Co.,  Idaho.  Capitalization, 
$100,000,  shares  10  cents  par.  William  Lively,  president;  D.  A.  McKeniie, 
vice-president;  Jos.  T.  Whelan,  secretary';  E.  Zeitfuchs,  treasurer.  Lands, 
4  patented  claims,  area  80  acres,  in  the  St.  Joe  district  of  Shoshone  counfy, 
Idaho.  Two  fissure  veins  are  being  opened,  these  showing  estimated  average 
value  of  $22  per  ton.  Ha^3  tunnels,  longest  860'.  Development  work  to  be 
continued  during  1903^ 
SPRINGFIELD  MINE.  MARYLAND. 

An  old  property  in  Carroll  Co.,  Md.     Formerly  a  small  producer,  but  idle 
for  many  years. 
STANDARD  COPPER  MINE.  ARIZONA 

Offices:  Swan  House,  Copthall  Ave.,  London,  E.  C,  Eng.     Mine  office: 
Clifton,  Graham  Co.,  Ariz.     London  agent,  C.  A.  Dodge.     Col.  D.  C.  Casey, 
superintendent .    Organized  under  laws  of  Arizona  with  capitalization  $500,000,. 
shares  $1  par.     Lands,  105  acres,  near  Clifton,  Graham  Co. 
STANDARD  GOLD  &  COPPER  MINING  CO.  OREGOI. 

Mine  office:  John  Day,  Grant  Co.,  Ore.     Z.  Houser,  superintendent 
Has  gold-copper  ores,  opened  by  tunnel  with  steam  power  and  small  smelter. 
Employs  about  25  men. 
STAR  COPPER  MINING  CO.  MICHI6AK. 

Owns  tracts  of  720  acres  in  Sections  9,  10  and  16,  58-28,  between  the 
Clark  and  Copper  Harbor  properties,  in  Keweenaw  Co.,  Mich.  Two  shafts 
were  sunk  and  $70,000  expended  in  exploratory  work,  1851-1857.  Com- 
pany  reorganized  1887  under  present  title. 
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STARUGHT  MINB.  ARIZONA. 

Near  San  Carlos,  Gila  Co.,  Ariz.     W.  J.  Nicholson,  superintendent.     Was 

driviDg  tunnel  with  small  force  at  last  accounts. 

STATB  LIHE  COPPER  mNOf G  CO.  WYOMING. 

Office:  300  Century  Bldg.,  Denver,  Colo.     Employs  6  men.     Organized 

under  laws  of  Wyoming,  with  capitalization  $75,000,  shares  5  cents  par.  C. 
B.  Ay  res,  president;  Joe.  Sampson,  vice-president;  W.  W.  Wemott,  secretary 
«nd  treasurer;  J.  B.  Drew,  superintendent.  Lands,  17  unpatented  claims, 
^rea  340  acres,  in  the  Upper  Platte  district  of  Carbon  Co.,  Wyo.,  sho\^'ing  4 
fissure  veins,  of  which  2  are  being  developed,  these  ranging  from  2'  to  40' 
*^i  width.  Has  17  pits  and  shafts,  of  10'  to  60'  depth.  Company  intends  to 
^ixk  2  shafts  and  drive  an  800'  tunnel  in  1903. 

StATE  OF  TEXAS  GROUP.  ARIZONA. 

A  group  of  claims  in  the  Huachuca  Mountains,  west  of  Bisbee,  Cochise 
^o.,  Ariz.,  supposed  to  be  bonded  to  Michigan  parties. 

Gauffer  chemical  co.  California. 

Office:  San  Francisco,  Cal.  Property  is  80  acres,  known  as  the  Alma 
lUine,  near  Oakland,  Alameda  Co.,  Cal.,  developed  mainly  by  tunnels.  Ore 
bodies  occur  as  lenses  in  a  belt  traced  3,000'  between  serpentine  and  meta- 
inorphosed  chert.  Ore  is  chalcopyrite,  ranging  1.5%  to  3.5%  copper,  up  to 
50%  sulphur  and  about  $2.50  gold  per  ton.  After  burning  for  sulphur  the 
cinder  is  leached  for  copper. 

STEPHENS  CLAIMS.  MONTANA. 

Address:  W.  J.  Stephens,  owner,  Higgins  Blk.,  Missoula,  Mont.  Lands, 
about  100  acres,  show  3  fissure  veins,  one  70'  wide,  with  a  smaller  vein  of 
smelting  ore,  the  laiger  vein  carrying  about  2%  copper,  with  some  silver  and 
gold.  Has  2  shafts,  deepest  149^,  also  tunnels  of  924'  and  528',  and  upwards 
of  2,000'  of  underground  openings.  Shipments  to  smelter  at  Butte  have  re- 
turned 12%  copper,  $4.50  gold  and  28  oz.  silver  per  ton. 
STEPHENSON-BENNETT  CONSOLIDATED  MINING  CO.    NEW  MEXICO. 

Ifine  oflSce:  Oigan,  Donna  Ana  Co.,  N.  M.    W.  H.  Mackay,  Jr.,  superin- 
tendent.    Has  silver-lead-copper  ores,  developed  by  tunnel  and  shaft,  with 
steam  power  and  50-ton  concentrator.    Employs  about  50  men. 
STEPTOE  mNINO  CO.  NEVADA. 

Property  sold  to  New  York  k  Nevada  Copper  Co.,  Sept.  4, 1902. 

STERLING  COPPER  CO.  ARIZONA. 

Address:  care  of  Geo.  H.  Rache  &  Co.,  44  Broadway,  New  York.  M. 
Fraser  Bolen,  president.  Lands,  4  ckdms,  in  Graham  Co.,  Ariz.,  on  which 
about  1,000'  of  development  has  been  effected,  showing  ores  of  good  assay 
value.    No  returns  secured. 

STEVENS  COPPER  CO.  ARIZONA. 

Mine  office:  Clifton,  Graham  Co.,  Ariz.  Chas.  E.  Stevens,  superintend- 
ent. Lands  are  in  the  vicinity  of  Metcalf ,  Graham  Co.  Was  developing  by 
shaft,  with  small  force,  at  last  accounts. 
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STEVENS  PEAK  COPPER  MINING  CO,  IDAHO, 

Address:  care  of  A.  M.  Si  rode,  president  and  manager,  Muttao,  ItUbo. 
Company  was  in  finaiK'in!  i^t  rnits  at  1ai*t  accounts.     No  returns  secured, 
STILAGUAMSH  &  SULTAN  MIlfllfG  CO.  WASHINGTON 

Address:  care  of  J.  W.  i  Use,  prejsident  and  general  mana^ter,  Seattk, 
Wash.     Property  is  the  Little  rhief  claim,  on  which  about  500*^  of  develo^i- 
ment  work  has  been  done,  also  some  diamond  drill  prospecting.     Ore  is  lov^ 
grade  and  slightly  auriferous. 
STILLMAN  COPPER  MINING  CO.  WYOMUG, 

Office:  408-145  La  8alle  St.,  Chicago,  UL     Lands,  in  the  Encampment 
district  of  Carbon  Co.,  Wyoming,     No  returns  secured. 
STOBIE  MINING  CO,  ONTAHia 

Office:  Sault  St-e.  Marie,  Onl,  Mine  office:  Desbarat«,  Algoma,  Out. 
Oiiganized  1900,  vmder  laws  of  Ontario,  with  capitalisation  $1,000,000,  shares 
SI  par.  3as,  Stobie,  president;  A.  B.  Upton,  vice-president  and  genemi  man- 
ager; John  Lear,  secretary  and  treasurer.  Lands^  134  acres,  in  Block  0, 
Johnson  Twp.,  Algoma,  Ont.,  aho'^ing  vein  3'  to  5'  wide,  earrving  chajcocite, 
chalcopyrite  aiicl  homite.  A  carli>ad  of  ore  smelted  at  Dollar  Bay,  Mich.,  in 
loot ,  ga\  c  net  returns  of  18%  copper.  Property  supposed  to  be  working,  but 
no  returns  secured. 
STOCKTON  COPPER  MINING  CO.  MONTANA. 

Office:  1  W.  Broadway  ,  Bittt-e,  Mont.  Mine  office:  Radersburg,  Bnciad- 
water  Co.,  Mont.  Organized  tmdcr  lawa  of  Montana,  with  rapt taJixat inn 
11,000,000.  E.  W.  Hamcy,  prc^iident;  P.  A.  Gamer,  secretary*;  Jolm  Rath- 
f\ts,  mjperint-endent.  Lands  inrhide  the  Idafio  claitn,  in  East  Btitte*  and  the 
North  Star  ijroup,  in  Broadwat<^r  Ct».,  the  latter  having  been  a  limited  pro- 
ducer in  the  past.  Property  i»  considered  of  viduc.  but  company  was  finan- 
cial! >■  embarrassed  a  I  hunt  accounts.  No  rciurns  secured. 
STODDARD  COPPER  CO.  ARIZONA, 

Ofhce  and  mines:  Stoddard,  Yavapai  Co.,.\riz.  Capitalisation  13.000,000. 
Isaac  T.  Stoddard,  president;  J.  C.  Carlcy,  secretar>%  John  Martin,  su- 
perintendent. Latids,  M"^'end  patented  rtainis  in  the  Stcjddard  district  of  Yav- 
apai Co.,  on  which  about  $3^H),(>00  have  been  expended  on  the  mine  and  plant 
Has  a  eoncentrator  with  Huntington  mill,  also  a  40-ton  smelter.  Considera- 
ble quantities  of  high-grade  carbonate  and  oxide  surface  ores  were  sue  reeded 
by  a  zone  from  which  copp^T  \alues  had  been  leached,  but  promising  sul- 
phides have  been  iMtiirc^d  nt  depth. 
STONE  CREEK  MINING  ^  MILLING  CO,  MONTANA. 

Office:  818-109  Randolph  St.,  Chicago,  II!.  Mine  office:  EHUon.  Beaver- 
head Co.,  Mont.  Organized  1901,  under  laws  of  Arizona,  with  capitaltiation 
11,250,000,  i?hares SI  par.  O.  J.  AL  Porter,  president;  Arthur  R.  Britlan.  ^^ice- 
president ;  B.  ,L  Siper,  seiTctan' ;  F.  M.  C*rane,  treasurer;  W.  D.  Porter,  super- 
intendent. Lands,  8  claims,  area  125  acres,  in  Stone  Creek  district  of  Madi- 
son Co.,  Mont,,  showing  hiw-gradc  copper  outcrops,  also  malat  tiitc  and  axurite, 
in  promising  tjuantitics.     Has  i\  shallow  shafts,  main  shaft  of  60'  having  2  coOi- 
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p&rtmetiU,  also  130'  tunneL     For  1903  company  will  continue  amking  and 

jwlil  at  cam  power  equipment. 

STONE  HILL  COPPER  MOTES.  ALABAMA, 

At  Cleburne.  Alabama.     Now  idle.     Were  once  worked  extenai\  el\ ,  and 
had  a  reduction  plant. 
STONEWALL  COPPER  CO.  ARIZONA. 

Address:  care  of  Wm.  F.  Wemac  &,  Co.  Bond  &  Stock  Co.,  421  Olive  St., 
8t,  Louis,  Mo.     Claims  are  in  Pinia  Co.,  Ariz.,  adjoinitig  the  alleged  *' mines" 
of  the  Jack  Tar,  Plentj'  and  other  Wemse  BWindlea,    none    of    which    show 
more  than  a  2t>'  hole.     See  Excebior  Copper  Co. 
SANTIAGO    STOPELLL  MEXICO. 

Wa»  operating  a  copper  property  at  Jimine«r  CMhuahua,  Mexico,  at  laat 
accountB. 
STORA  KOPPARBERG  BERSLAGS  AKTIEBOLAG.  SWEDEN. 

Office,  mines  and  works:  Falun,  Dalarne,  Sweden.  Capilaliication, 
.  9,600,000  kronor,  shares^  l.OfK)  kronor  par.  E.  J.  Ljungberg,  director;  Lars 
YngBtrfim,  assii^tant  director  and  general  manager;  Th.  Witt,  raining  engi- 
neer; K.  A,  Akerblom.  superintendent  of  leaching  plant.  Lands,  5  claims,  3 
patented  and  2  unpatented,  area  43  licr tares.  The  mine  waa  worked  A.  D. 
12SS,  and  very  probably  (wune  years  earlier,  the  oldest  privileges  of  the  pres- 
ent company  being  dated  Feb.  24,  1347.  I'ompany  i^  extensively  engaged  in 
industrial  operations,  owning  and  operating  iron  and  jsteel  plants^  paper 
mill,  pulp  mill,  sawmtU ^  etc. ,  in  addi  t  iun  to  its  copper  mines  and  smelters.  ITie 
largest  ore  body  is  a  mammoth  lense  370  metres  long  by  220  metres  wide 
aod  of  about  320  metres  depth,  much  of  which  has  been  mined  out,  leaving  a 
tarige  open  pit  about  200'  deep.  There  are  also  iuany  smaller  lenses.  The 
ore  la  chalcopyrite,  containing  selenium  and  bieimuth,  giving  an  average  return 
of  2.7%  to  3%  copper,  2.5  to  3  grama  g«*ld  and  in  t*»  15  grama  silver  per  tern. 
There  are  14  shafts,  with  aggregate  depth  of  1,800  metres,  deepest  being  343 
metres.  There  are  also  about  33  kilometres  of  tunnels.  The  copper  mine 
fEinploys  about  100  men  and  gives  a  >'earh'  product! cm  of  about  43,0(MJ  tons  of 
raw  ore,  which,  aft^^r  hund-cobl)ing,  yields  about  14,000  Umn  of  leaching  ore. 
Hydraulic  p<»wer  is  utilized  for  mining  o[)er:it  ions.  The  rosist'mg  .stuUn  are 
one-half  kilometer  from  the  mine,  with  tramline  between, and  the  leaeliinif  plant 
m  one-half  kilometer  beyond  the  fumai^es.  The  roasted  ore  is  crushed  with 
salt,  reroasted  and  leached  in  tanks  with  dilute  stdphuric  acid,  after  which  the 
copper  in  the  leach-water  is  precipitated  on  scrap  iron,  the  cement  copper 
so  secured  being  dissolvetl  in  sulphuric  acid  and  turned  out  as  bluestone.  An- 
nual production  is  afwut  1  ^260  tons  sulphate  of  copper,  80  kilograma  of  gold 
and  300  kilograms  of  silver. 
STORRGRUFA  MINE.  SWEDEN. 

See  Stora  Koppurb^rg  Berslags  Aktiebolag. 
STOWELL  COPPER  MINE.  CALIFORNIA. 

Sometimes  known  as  Wel»fitcr  Consolidated,  Has  7  patented  and  3  un- 
patented claims,  near  Copley,  iShasta  Co.,  Cal.,  with  about  600'  uf  crosscut 
tunnels.     Owned  by  J.  H>  Stowell  Kstate. 


mo 

STRATHCOHA  MIKE.  OITTAm 

Address:  care  of  J,  F,  Black,  owner,  Sudbury,  Ont.     Lands,  in  LevwL 
township,  n^ar  Sutlbun  ,  Algi>nia,  Ont.,  show  copper-nickel  sulphides,  which 
have  been  slightly  th-velopetl  by  shafts.     Is  Viiluable,  apparenliy. 
STRICKLEY-MONTEZUMA  MINING  CO,  UTAH 

Mine  office:  Bioghain  Canyon,  Salt  Lake  Co,,  Utah,     W.  J,  Strickley, 
8uperintendent>     Hm  gt»!(l-coppcr  ores,  opened  by  shaft  and  tunnel    Hii 
steam  power  and  employs  a  small  force. 
STRONG  MINE.  OREGOH. 

Addre*i:  care  of  T.  VV.  M,  Draper,  owner,  Waldo^  Josephine  Co.,  OW' 
Has  aurifemijs  copper  ores  and  is  equipped  with  steam  power  and  smeltW' 
Was  employing  a  considerable  force  at  last  accounts. 
STRONG  COPPER  CO.  WYOMIKG 

Mine  office:  Liiramic,  All>any  Vn^^  Wyo,     I.  R.  Swigert,  mana^r     th« 
carrj'  copper  and  silver.     Was  developing  by  shaft  and  tunneid  at  last  at- 
cotints. 
STRONG  COPPER  CLAIMS  CO, 

See  Wnldo  SrnelliiiK  ^  Mining  Go. 
SUCCESS  COPPER  MINING  CO.  ARIZOIA 

Office:  530  Dnni^las  Hldp.,  Los  Angeles,  Cal.  Mine  oflice:  QtiartJjitt, 
Yuma  (-o«,  Ariz.  Employs  12  men.  Organized  1902,  under  laws  of  Ari&oni, 
with  capitalization  $75l>,iMM),  shares  $1  par.  I 'has.  E.  EichelJjer^er,  presideut; 
Epes  Randolph,  vicf^-presidenf ;  Robert  Marsh,  setTctar^^  and  treasurer- John 
A.  Rivers,  supcrintpndcut.  Landw,  6  unpatented  claims,  area  124  acres,  in 
the  Ploniosa  dis^trict  of  Yuma  Co.,  showing  5  contact  veins,  of  wliich  2  are  be- 
ing developed,  these  having  an  average  width  of  12'  and  giving  average  aaaap 
of  16%  copper,  S3  gold  and  40  tiz.  silver  per  ton,  from  carbonate  and  oxide  ores. 
Has  shafts  of  6()',  75',  116'  and  250',  also  a  3(KJ'  tunnel  with  1,71)0'  of  under- 
ground openings.  Installed  a  steam  plant  late  in  1902.  Will  sink  shaft  600' 
in  ltMI3,  nod  is  understood  to  contemplate  the  installation  of  a  50-ton  smelter. 
SUGAR  LOAF  GROUP.  CALIFORNIA. 

V.  D.  Gahin,  o%\Tier.     Property  is  near  Copley,  Shasta  Co.,  Cal,     Said  lo 
have  a  gtiod  surface  showing.     No  work  in  progress. 
SUGAR  LOAF  MINING  CO.  SOUTH  DAKOTA 

Is  working  the  Rithard  Pidmrr  mine,  at  Spring  (^reek»  neai-  (\ist«r.  South  . 
Dakota,  under  bond,  and  has  shipped  some  copper  ore  to  the  De^wood 
smelter.    Drake,  Barnes  tt  (*o,,  Cleveland,  Ohio,  are  said  to  be  the  principal 
owners  of  the  company  *s  shares. 
SITLITELMA  AKTIEBOLAG.  NORWAY. 

Office:  Helsinghorg,  Hweden.  Mine  office:  Sulitjelma,  Nordland,  Nor- 
way. Employs  about  1,000  men.  Organizf<l  ISPO,  under  laws  of  Sweden, 
with  rapitaliaati(m  3,(M10,000  knmer;  shares  500  kroner  par,  fully  paid-  Lord 
Lieutenant  G.  Tornerhjchu,  president ;  Conaul  Nils  Persson,  vice-prandenl 
and  general  managpr;  Sture  P.  Heaalng,  vice-general  manner;  pneee^Ung  of- 
ficers, C.  Ingelfwon,  August  Sylvan,  Thure  Raing,  P.  M.  B.  gcbjdlberK. 
C.  E.  Hedstrom,  Prof.  Hjalmar  .^jf^ren  and  E.  Knudsen,  directors.    Laods^ 
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about  100,000  acres,  in  the  Skjerbtud  district  of  Xordland,  iiicliidirig  the  Svili- 
telma,  CharlottA  and  Creken  groups,  showing  large  bodies  of  sulphide  ore,  rang- 
ing in  tenor  from  1.5%  to  5%,  and  averaging  about  3.5%  copi)er  and  45% 
wlphur.  Property  lies  north  of  the  Arctic  circle  and  was  opened  1890.  Pro- 
duction was  396  tons  of  copper  in  1895  and  about  1 ,000  tons  in  1899.  An  ad- 
jacent water-power  iias  been  developed  and  the  mine  has  a  good  machinery 
equipment.  The  property  is  equipped  with  a  modem  smelter  and  converter 
plant,  product  being  turned  out  as  slightly  argentiferous  blister  copper.  Div- 
idends of  10%  were  paid  in  1899  and  1900,  and  a  6%  dividend  was  paid  in 
1901. 

The  ore  bodies  are  extended  lenses,  very  persistent  in  strike  and  depth, 
and  are  opened  by  one  shaft  and  a  number  of  tunnels.     Present  annual  pro- 
duction, about  2,000  tons,  is  shipped  as  converter  bars.     Mine  also  ships  about 
35,000  tons  of  pyrites  yearly,  half  fines  and  half  lumps,  averaging  5%  copper 
and  45%  sulphur,  to  various  sulphur  burners  in  England,  Sweden  and  Rus- 
sia.    Ore  is  chalcopyrite  in  iron  pyrites,  the  lenses  occurring  in  micaceous 
schists  of  lower  Silurian  age,  which  are  near  eniptive  flows  of  greenstone  con- 
formable with,  the  schists.     Mines  are  about  2,000'  above  the  sea  level.     The 
smelter  has  two  36*  water-jacket  blast  furnaces  of  about  35  tons  daily  capacity 
each,  and  one  stand  of  converters. 
SULLIVAN  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Supposed  to  be  operating  near  Kalispell,  Montana. 
SUN-AHCHOR  COPPER  MINING  CO.  WYOMING. 

Office:  Encampnoent,  Carbon  Co.,  Wyo.     L.  W.  Tennant,  superintend- 
ent.    Was  employing  a  few  men  in  prospecting  work  at  last  accoimts. 
SUNDOWN  MINE.  ARIZONA. 

Near  Globe,  Gila  Co.,  Ariz.  L.  C.  Woods,  superintendent.  Was  driv- 
ing a  tunnel  with  small  force  at  last  accounts. 

SUNNY  CORNER  SILVER  MINING  CO.  AUSTRALIA. 

In  the  Sunny  Comer  division  of  New  South  Wales.  Secures  a  little  cop- 
per as  a  by-product  from  the  smelting  of  silver  ores,  having  made  38  tons  of 
copper  from  3,814  tons  of  ore  smelted  in  1901. 

SUNNYSmS  COPPER  MINING  CO.  WYOMING. 

Property  is  six  miles  from  Riverside,  Carbon  Co.,  Wyo.  Was  driving  a 
tunnel  in  November,  1902. 

SUNRISE  COPPER  CO.  WYOMING. 

Oiganised  September,  1902,  under  laws  of  Wyoming.  O.  L.  Vincent, 
premdent;  H.  B.  Jarrad,  secretary ;  J.  D.  Gilchrist,  treasurer.  Property  is 
about  11  miles  from  Sunrise,  Wyo.  Copper  ores  are  auriferous  and  argen- 
tiferous. 

SUNSET  COPPER  C0.»  LTD.  BRITISH  COLUMBIA. 

Near  Princeton,  Yale  A  Cariboo  district,  B.  C.    Has  auriferous  copper 
ores,  op^ed  by  shaft.    Has  steam  power  and  employs  a  small  force. 
SUNSET  COPPER  MINING  CO.  WASHINGTON. 

Office:  New  York  Blk.,  Seattle,  Wash.  Mine  office:  Index,  Snohomish 
Co.,  Wih^Il  Oiig^anUed  under  laws  of  Washington,  with  capitalization  $2,000,000, 
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shares  tl  par,  J.  A.  Soderburg,  president  and  manager ;  John  E.  HrMiTiii?, 
secretan.  Lands,  13  claims ,  arc*  260  acres,  aijd  four  5-acn>  > 
also  sundn'  water  rights,  on  Trout  Creek,  a  slix'aiii  c»f  sulftciejit  si»e  tv  l 
requisite  power  for  the  mine  and  proposed  reduction  works.  Lands  are  Iwiv- 
ily  timbered  with  white  p'rne,  cpdar,  spruce  and  fir.  Mine  has  nearly  2,UO0'o( 
un<ier|?nnmd  opening*,  and  about  $tj<l.tM>  hiis  U^en  expended  in  devdopmcflt 
and  e»4ijipnifnt.  rompany  hn»  a  C*^  milt  tnuidine  lo  Index,  givinir  direct 
rail  comnmriication  with  smelters,  the  tramlijie  inchtding  a  suspeUMon  hri<ipf 
over  the  Skykoniish  river  near  Index.  Has  shipped  3(M)  ton*  of  ore  to  tbj 
Pujret  Sound  Reduction  (  ompan\  'a  smelter  at  Evert'tt,  Wash.,  from  wM 
rettima  of  9%  copper  were  secured,  and  has  17,()0O  tons  of  Q%  on-  bk>fknJ 
out  for  stoping.  Mine  has  3  panillel  veUis  traversing  granit4*,  tho  prinrtpftl 
vein  ran|!:ing  3'  to  16'  in  width,  with  the  in^i  percentages  of  copper  in  the 
bulges.  The  ground  stands  well,  nquinng  little  timbering.  One*  are  chfll* 
copyrite  and  bornite^  former  near  surface,  latter  coming  in  at  depth.  Hh! 
chalcopyrite  is  auriferous  and  the  )>oinite  argent  if  eroua,  ores  ix-eurri  tut  itv  i 
quarts  gangue,  somewhat  decomposed  neai  surface  but  solid  at  depth,  ^fii^f 
is  opened  by  main  tunnt-l  at  an  elevation  of  1,-bW'  ab^ve  aea  leveL  E<)uip- 
nient  includes  shops,  bunk-housej*,  etc. 

SUIISET  GROITP.  BRITISH  COLUMBIA. 

Six  fuil  and  one  fractiontd  claim  one  mile  from  Brown's  Bay,  above  Sn- 
niour  Narrows »  N'aniamo  district,  Vancouver,  B.  V.  Chalcopyrite  and  bomitc 
oeeur  in  u  quart  zose  gangue,  traversing  an  amygdaloidal  diabaae. 

SUPERIOR  COPPER  CO,  ARI20HA. 

Office:  21)  Broad  St..  New  York,  Mine  office:  Tuc«on,  Pima  Co.,  Aril. 
Lauds  nrv  211  intJcs  .south  of  Tucson.     No  returns  secured. 

SUPERIOR  COPPER  CO.,  LTD,  ONTARIO* 

Office:  8ault  Hte.  Marie,  Out.  Mine  office:  Superior  mine,  \Ha  Sault  Ste. 
Marie,  Ont.  Employs  40  men.  Organized  \9i}i,  vmder  laws  of  Ontario,  wtlh 
capitahzation  $  I,  i>iM),(M)0,  shares  SIO  par.  non-a^ssessable.  Frank  Pierry.plT^ 
ident;  E,  0.  Fislier,  vice-president;  Frank  M.  Perrj'.  aecretarv^  treasurer 
and  superintendent;  preceding  officers,  H,  H,  Munson,  W.  G.  Martin,  F.  R. 
Price,  Geo.  Kemp,  J.  P,  Monui  and  H.  V.  Hanger,  direetom:  P.  A.  Derr\',  niin* 
ing  captain.  Lands»  8  patented  claims,  area  680  acres,  in  the  Algoma  dis- 
trict of  Ontario,  showing  two  fissure  veins  averagitvg  3<)'  to  St*'  in  width  re- 
Bpeetively,  with  1,000'  uncovered  on  the  smaller  and  nearly  a  mile  stripped 
on  the  larger  vein.  Ores  are  chalcopyrite,  bcjrnite  and  (*haleoeite,  i*ilb  quarts 
gangue,  averaging  6%  copper,  SI  gold  and  2  oa.  silver  per  ton,  with  eonsider* 
able  native  copp€*r  imbedded  in  the  sulphide  ores.  Property  m  developed  by ' 
four  shafts  of  40',  70',  100'  and  13<1\  alH<^  two  2(1'  teiitpils.  Ha^  steam  power 
equipment,  including  half  of  a  l2-drill  Ingerwill-Sergeant  air  compressor.  5 
power  drills,  two  hoisting  engines ^  etc.  Keancst  railroad  is  the  Algoma  t  ent  rair 
3  mile<?  from  mine:  road  will  be  built  into  mino^  wliene\'x?r  it  is  deaurtd 
to  begin  shipping.  Consideiaijlc  ore  of  20O<l  quality  has  been  sttieked  at  tin 
•tuiita*     Property  is  vigorously  tnmiaged  and  i§  of  considerable  prumijiei 
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SITPERIOR  COPPER  A  GOLD  MIMNG  CO. 

Ofliee:  i'A  Eri5i  Second  St.,  Salt  Luke  <  ity^  Utah.     Xo  rptiirn^  spcurnd. 

;uP£iaoR  MmiKG  co.  new  biexico. 

Letter  addreesed  to  this  company  rt»turni>d  unrlaitiied, October^  1902, 
m  Cerillos,  Santa  Fo  Co.,  N.  M. 
SUPERIOR  MlNllfG  CO.  WASHINGTON. 

Of&ctt:  1529  Tower  Ave.,  West  Superior,  WLh,  Mine  office:  BfrUn^ 
King  Co.,  Wash,  f*rpanizc*tl  1902,  under  laws  of  WiLshing^ton,  with  capital- 
Uation  $2,IMJ0,IHM),  shares  Si  par,  inin-aasesaahle.  J.  P>  Slnn>n,  president 
and  treasurer;  H,  J.  Mrlntosh,  vice-preaident  and  miniuj;  engineer;  B.  A. 
Buerld'her,  secretary  and  superintendent.  Lands,  4  unpatented  tlainia, 
area  83  acres,  in  the  Miller  Iliver  district,  Kin^  Cci.,  Wjijsh.  Development 
work  is  under  way  on  a  fissure  vein  8'  wide,  carrs  lug  estimated  values  of 
t%.  copper,  0.04  to  1.5  oz.  gold  and  7  oz.  silver  per  ton.  Ores,  sulphide 
and  carbonate,  wjlh  a  little  galena.  Has  a  125'  tunnel.  Water  power 
ifi  used.  Mine  Ls  4i^  miles  from  CSrcat  Northern  Hy,  Xew  work  eon  tern- 
plated  for  1903  includes  900'  of  tunneling  and  sundry  surface  impmvements, 
StJRE  THING  COPPER  MINING  &  SMELTING  CO.  WASHINGTON, 

Projjerties  adjoin  the  Dutch.  Miller  group,  in   King  Co.,  Wajsh.     Cum- 
pany  owna  about  100  claims  and  considerahle  preparatory'  work  haa  been 
done.     Extensive  developments  are  plamied  for   1003. 
SUSQtTEHANNA  GOLD  MINING  CO.  BRITISH  COLIWBIA. 

Near  Hall,  Yale  *!'  ( 'uriboo  distriet^  B.  C,  F.  El  win,  superinti-ndent. 
Company  was  duing  development  wurk  with  aniall  force,  at  last  accounta, 
SWAKOPMUND   MINING  CO.  GERMAN   SOUTHWEST  AFRICA, 

Mine  ^dfice:  CVinjl*,  via  Swako]>mund,  German  Suuthwest  Afriea.     Com- 
pany '^  lie  veloping  copper  prospe*  t  s.     No  ret  yra?*  seen  red . 
SWALLOW  MINE.  ARIZONA. 

Letter  sent  to  Brigga,  Ya\''apai  Co.,  Arix.,  November,   1902,  returned 
with  notation  "out  of  business/' 
SWEDEN  GROUP.  WASHINGTOII. 

Eight  claims  on  the  north  shore  of  Spirit  Lake,  0  miles  from  Ml.  St. 
Helens,  Wash.    Paradise  vein,  33'  wide,  has  been  traced  3,CKK)'.    Ure  from 
a  short  tunnel  aasayed  9%  copper,  $3.25  gold  and  0  oz.  silver  per  ton.     Owners 
were  developing  water  power  and  preparing  to  ship  ore,  at  last  accounts. 
SWIGART-BAKER  GROUP.  WYOMING. 

A  property   in  Carbon  Co.^  Wyo.,  showing  argentiferous  tetrahedrite 
and  chalcocite.     No  returns  secured. 
SWINDLER  MINE.  ARIZONA. 

At  Huron,  Ynvapai  Cck,  Ariz.     Letter  returned  Novenjber,  1902,  with 
notation  "not  operating."   There  are,  however,  plenty  of  swindlers  remaining 
in  the  copper  business. 
SWISS  GIRL  MINTNG  CO.  ARIZONA, 

Mine  office:  Dewey,  Yavapai  Co.,  Arizona.  Jules  Baumann,  superin- 
tendent*    Was  driving  a  tunnel  at  last  aeeounta. 
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SYLVANU  MINE.  NKVADiL 

Mine   office:    Bullion,    Klko  Co.,    Nev.     F,   J,    Frank,   auperintcndat 
W'tts  ilriving  a  tnniH'l  vvilh  i^tnall  force  at  ladt  accouiiU. 
TABLAS-FINAKA  COPPER  CO.,  LTD*  SPAII. 

Uffites:  100,  Feachurt-h  St.,  London,  E,  C\,  Eng.  J.  B.  Newton,  chiir- 
man;  W.  J,  Winkley,  secretar>',  ( ■npital,  nominal,  £150,000;  issued,  £75,007, 
Property  includes  2  group^s  of  claims,  area  942  acres,  near  Tablas,  Graiwdi, 
aud  Finaha,  Almeriu,  Spain,  Oaly  limited  developmeat  work  was  Lq  pfq^ 
ress  at  last  accounts. 

TABLE  MOUKTAIK  COPPER  CO.  ARIZOHA. 

Letters  to  former  address^  KehTn,  Pima  Co,,  An£Oii&,  retmned  m- 
claimed,  October  and  Novf mbcr,  1902.  Wallapai  Clark,  president.  Laudl^ 
are  aundn'  claims  in  Pinal  to.,  and  S7^%  of  the  stock  issue  is  owned  by 
the  Arimex  Consolidated  Copper  Co. 

TACOBIA  CO.  BRITISH  COLUMia 

Office:  407  Globe  Blk,,  Seattle,  Wash.     Primarily  an  iron  ore  and  iron 
company,  but  has  coal,  gold,  copper  and  stone  claims.     Adverttaes  l«  l»  , 
the  greatest  mining  corporation  on  the  Pacific  nlope,  but  negkets  to  give 
detailed  answers  to  specific  inquiries  regarding  its  properties. 
TAMARACK  MUfUVG  CO.  MICEI6A1I. 

Office:  19^  Washington  St.,  Boston,  Masin.  Mine  office:  CalumH, 
Houghton  Co,,  Mich.  Organiz<*d  under  laws  of  Micliigan,  with  capitiili*^- 
tion  IL500,OnO,  in  60,(100  shares  of  $25  pan  Annual  meeting,  first  Thunday 
lu  May.  Albert  S.  Bigelow,  president;  W.  J.  Ladd,  secretary-  and  treasureri  ■ 
A.  S.  Bigelow,  W.  J.  Ladd,  Jos.  S.  Bigelow,  Da\id  M.  .\nthony,  Edw,  Si  [ 
Grew  and  J.  Henr>'  Brooks,  directors;  Wm.  E.  Pamall,  Jr.,  acting  wipwtn- 
tendenl;  llios.  Maslin.  mining  captain;  John  T.  Reeder,  clerk;  J.  Ih  WitUMO*  | 
mining  engineer;  A,  L.   Burgaji,  mill  .superintendent. 

OfficiiiJ  HWf»rn  returns  to  the  stute  of  Michigan,  as  of  date  Jan,  l,  ^^f  \ 
dl^cloHc  the  following  figures: 

Amount  of  cxsh  paid  in  on  capital  8t<ick  f    450,OHO.OO 

Amount  paid  in  by  conveyance  of  property  to  company  ,  .      3dO,D(X).00 

Entire  amount  invest^  in  real  estate 203,18fi  ll^ 

Amount  of  |>crsonMl  estate. 2,421,460  0^ 

Amount  of  uiukrured  or  floating  debt,  ,    .  .  .  , LM8l,924,Ti  | 

Production  of  copper,  1901,  in  poimds 18,0(»^ 

Items  of  income  and  e-\penditures  for  the  year  1901  were  as  follow^s: 

Income. ....,._.,.... .12,627,9^.^ 

General  expenses  ..,,_.. J  ,820,547.^  | 

Cxmstmction 281,3^0-5^ 

Net  caminga , . . , '  '  '  i».^^ 

Bahince  of  assest.'!  Jan.  1,  1902 ;i  >15  33 

Dividenda  paid  in  1901 ,  ji !  wni.i© 

No  dividend.4  were  piiid  in  1902. 

Mining  lands  are  1,120  acres  in  Sections  10,  U,  14  and  16.  Town  ^ J 
North,  Range  33  West;  tiUo  mUlsitc  on  Torch  Lake  and  extensive  i 
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rtmber  lands  adjiicent  to  mine  and  mill.  The  mine  trHt't  is  o(  vcrv'  ^^reg^l- 
Imj  outline  and  is  bounded  on  all  RideB  by  the  Itmds  of  the  t'aliimet  &  Hecla, 
The  Taninrack  h  njH^neil  on  the  iindtTlay  of  the  Cziluniet  conglomerate  and 
C»^(Kila  amygdiiiuicl,  the  latter  developed  by  crcisiseiits  nm  east  from 
conglomerate  workings.  The  mine  was  planned  by  the  lute  C/apt.  John 
Liell,  who  conceived  the  idea  of  opening  the  underlay  f>f  the  cimglomerate 
r  a  deep  vertical  shaft.  The  actual  work  of  sinkijig  No.  1  shaft  was  begun 
il8S2,  and  the  cunglon^erate  was  cut  in  1885,  tliree  aud  a  half  vearH  after 
ting,  at  a  depth  of  only  10'  greater  than  the  estimate  of  t'apt.  Daiuell» 
de  Ijefore  the  first  sod  was  cut.  After  the  death  of  <  apt,  Daniel),  in  1895, 
was  succeeded  in  the  management  by  the  late  (.apt.  Wm.  E.  Paraall, 
i  to  these  men  jointly  b  due  the  liou*a  share  of  credit  for  the  inception 
development  of  the  Tamarack. 

The  mine  is  opened  by  five  shafts,  No«.  1  and  2  in  the  extreme  south- 
*m  comer  being  known  aa  the  Old  Tamarack,  and  Nos.  3  and  4.  as  the 
North  Tamarack.  No.  I  cuts  the  congiotuerate  at  2,270'  and  No.  2  at  a 
dightly  greater  depth.  These  shafts  ]\ave  given  the  richest  rock  found  ia 
the  mine,  and  from  the  40  acres  developed  by  them  practically  all  the  Tama* 
,ntk  dividends  ha\e  been  e-amed.  Xo,  1  is  3,352'  deep,  and  nearly  worked 
lit.  No.  2  is  4,25^)'  deep  and  produces  about  4(10  tons  tlaily.  Some  trouble 
I  experienced  during  1902  by  the  drawing  of  this  shaft,  owing  to  insiiffi- 
nt  pillars.  Shafts^  No.  1  and  No.  2  are  supplied  witli  powerful  hoiste, 
I  for  the  depth  to  which  the  shaft*  can  be  sunk. 

Nos.  3  and  4,  or  the  North  Tamarack  shaftH,  are  about  1  mile  north 
lalightly  to  the  east  of  shafts  1  and  2.  No.  3  is  4JW  in  depth  and  pro- 
Wees  about  1,200  tons  of  stauip  rock  daily.  The  hxic  is  viide  but  nut  remark- 
ably rich.  The  surface  e<]uipnient  is  ver%'  c^oniplete,  inchidiiig  an  AUis 
famst  ha\ing  a  double  conical  dnim  with  diameter  of  13'  fi*  at  either  end 
wid  36'  &*  in  the  center.  The  caide  ^vi^ds  over  specially  budt-up  mns  of 
iteel  afllved  to  the  .surface  of  the  drum,  which  works  in  count erbalance. 
This  hoist  has  raised  a  10- ton  load  vertirally  at  the  rate  of  55  uiiles  an  hour, 
and  numing  at  that  speed  has  heen  brought  to  a  stop  in  a  distance  of  75', 
between  two  levels.  This  shaft  has  a  &\Ai.  p.  fan,  10'  in  diameter  with 
Hiiilefl  3' 6*  wide,  capable  of  supplying  192,000  cubic  feet  of  free  air  per 
itiinule  to  the  depth  pf  the  shafts  nearly  a  mile.  This  fan  not  only  ventilates 
the  mine  but  also  aids  in  reducing  the  temperature,'  which  vvoidd  otherwise 
i  nearly  St**^  Tahrenheit  in  the  bottom  leveL*^.  The  auxiliar>^  hoist  at  No.  3, 
for  lowering  and  raising  employes  and  for  handling  timber, 
dberg  duplex  with  32x72'  cylinders  and  72*  stroke,  having  a  drum 
^in  diameter  with  lathe-turned  groove**  for  cuiling  the  cable. 
No.  4  shaft  is  4,150'  deep  and  has  not  been  deepened  since  bottomed 
11896.  It  has  never  been  a  prt»ducer,  l>iit  is  connected  underground  with 
'^o,  3,  gi\nng  ventilation  and  safety  to  miaera  in  case  of  accident  in  the 
ih  Tamarack  workings. 

No.  5,  lying  about  midway  between  the  0]d  Tamarat'^k  and  North  Tama- 
t  shafts,  is  4,038'  in  depth,  rendering  it  the  deei>est  shaft  in  the  world. 
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No.  5  was  begun  Au^.  7,  1805  and  cut  the  roiiploniemt^  oi\  r>cr,  2*'.  IWI, 
at  a  vertical  depth  of  4,602',  (apt.  Pamall  h:n  in;:  fr»retT>ld  the  drplh  witlun 
12'  and  the  time  withhi  l!  days  when  the  work  wiis  bepin,  six  vears  b^/i»re, 
The  shaft  has  5  cuinpartments  in  a  row,  J>€in|£  7x29',  inside  measurement 
The  three  central  eompartmenU  are  7'2*x5'  and  are  used  for  cases.     One  of 
the  end  compart menta,  also  used  for  a  cage,  is  7'  2*x5'  4*.  the  extra  four  inclies 
being  allowed  for  timber  strain,  while  at  the  other  end  of  the  shaft  ts  a  eom- 
partmcnt   7' 2^x3'   for   ladders,   pipes   and   wires.     The  wall-plates  of  this 
shaft  are  10x14*,  and  29' 2*  long.     The  ruimersi,  which  serve  as  guides  for  ibe 
cages,  are  5x7*  and   16'  to  22'  in  length.     Instead  of  counteranking  the 
lag-screws,  the  mnnere  have  a  cent  ral  gro^jve,  2*  wide  and  \  J-^*  deep,  ruanin? 
from  top  to  bottom  on  both  sides  of  each  of  the  4  hoisting  compart rweatB. 
this  groove  providing  for  the  escape  of  the  lag-screvva  without  damage  to 
cages  or  runners,  in  case  the  sitcws  work  loose.     The  shaft  openings  have 
automatic  covers  that  lift  for  the  passage  of  the  cages.     In  sinking  this 
shaft  83  separate  strata  of  trap,  amygdaloid  and  conglomerate  rocks^  all 
barren,  were  cut  before  the  Caiuniet  conglomerate  was  reached.     No  sinking 
was    done    in    1902.     Seven  levels  are  opened,   mth  drifts  running  both 
north  and  south,  connection  having  been  made  with  No,  2  shaft  on  the  29th  I 
level.     In  December,  1902,  34  power  drilb  were  running,  pi-oducing  about 
6tX>  tons  of  rock  daily,  without  Btopin)?.     Production  can  be  largely  increased 
whenever  wished.     The  bottom  of  the  sluift  is  very  hot,  but  the  ventilation  | 
has  been  much  t>etter  since  couii<M-lion  wivs  sectired  wilh  No.  2, 

The  surface  equipment  at  No.  5  is  much  the  heaviest  and  moMl  com*! 
plete  found  at  any  part  uf  the  mine»  the  buildingb  Ixnng  of  sUmc  and  steeLl 
The  engine  house,  boiler  house  and  compressor  building  are  of  redstone** 
T^ith  iRissed  iron  roofs.     The  engine  house  hajg  a  6,5*^0-h,  p.  Nordlierg  boisl 
with  4  high  pressure  cylinders,  e^irh  3(i*  in  diameter  by  72*  stroke.      Drums 
are  24'  in  diameter  and  carry  6,5<)0'  of  1  V-j*  cable.     \  duplicate  of  this  hoist 
is  being  installed  and  will  go  into  couimij^si<»n  in  the  spring  of  1903.     ITiej 
cost  of  the  first  hoist  was  $60,000  and  the  duphcate  will  cost  ab«»ut  lOtJ.OOOj 
indicatiug  an  advance  of  60%  iu  coMt  of  mining  machinery  since  1 898- 1 890. 
The  boih}r  hou.si*  has  6  horixoutal  Burt  boilers,  with  84*  shells,  and  two  1 15'  ^ 
brick-lined  self-supporting  steel  smokestacks.     Coal  is  brought  Ln  by  caw 
over  a  railroad  trestle. 

The  compressor  building  is  50x75',  with  a  35-drill  IngcrsoU-sSergeMit 
two*stage  cro8.H-compound  air  compressor,  having  18x34'  st^iam  cylinders 
with  36*  stroke.  A  100-drill  compressor  was  ordered  some  time  ago  and 
should  have  been  installed  in  1!K)2,  I  ml  has  been  greatly  delayed^  This 
will  have  10x53*  ateaui  c>'linden?  with  48"  stroke  and  3  pairs  of  two^«tage 
air  ry linden*,  each   18x27^  with   48*  stroke. 

The  shafthouse  and  rockhouse  are  on  separate  foimdation^s  and  sepanM-el) 
framed  and  braced,  although  apparently  standing  as  one  building,  56>xl20'  | 
on  the  ground  vd\h  an  extreme  height  of  131',    These  buildings  were  erwtcd 
by  the  Wiscon.^in  Bridge  &  Iron  Co.,  at  a  cost  of  nearly  $lO0,tHM)     The  fouada-  | 
tiaos  art*  exceptionally  massive  and  the  girders  and  framing  tkre  of 
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strength,  to  withstand  the  great  strains  caused  by  the  hoiatiiig  of  heavy 
cages  aad  operation  of  the  powerful  rot*k-hreaking  mafhinerj*.  These 
buildingis  required  about  7i)0  tons  of  steel  and  IDO  tons  of  corrugated  iron 
siding.  Although  10  carloads  of  lumber  ^^ere  used  in  the  building,  no  wood 
is  exposed,  except  in  the  floors,  asbestos  sheathing  piiper  being  used  else- 
where to  protect  the  wood^  thua  rendering  the  building  practically  fireproof. 
The  rockhouse  has  3  crushers  of  the  rejciprocating  jaw  type,  made  by  the 
Portage  Lake  Foundr>'  it  Machine  Works,  with  room  for  5  more  when  needed. 
A  fine  stone  dr>'  was  built  in  1902  and  the  old  drj'  is  used  as  a  smithy.  A 
new  stone  smithy  is  planned  for  11M)3. 

Water  for  the  mine  boilers  and  domestic  uses  xn  pumped  from  Lake 
Superior  against  a  head  of  nearly  700\  The  pumping  statiun,  5  miles  north- 
west of  the  mine,  has  a  XordVierg  duplex  pump  capable  of  raising  nearly 
1,500,000  gallons  daily.  Water  is  takua  from  a  40'  well  on  the  lake  shore, 
connected  with  a  tunnel  driven  480'  under  the  bed  of  the  lake,  with  about 
36'  of  water  above  the  intake.  Water  is  delivered  into  2  steel  tanks  on  the 
highest  point  of  the  Tamarack  lands.  The  larger  tank  is  65'  in  diameter 
and  42'  high,  the  tanks  having  a  combined  storage  capacity  of  200,(MKJ  gal- 
lon!!. ^Vater  is  distributed  into  mains  from  the&e  standpipes.  The  pumping 
plant  has  developed  marvellous  efliciency,  the  cost  of  operation  being  only 

Cut  110  per  diem,  including  fuel  and  wages. 
The  mine  location  is  an  extensive  one,  with  a  large  number  of  dwellinga 
employes.  Tlie  company  maintains  a  $30,(MJ0  hospital,  00x60'  in  size, 
T^ith  two  full  stories,  basement  and  attic.  The  basement  and  first  floor 
are  of  selected  Lake  Superior  redtitonej  upper  ston-  and  attic  of  frame,  with 
interior  finish  of  selected  quarter-sawed  Georgia  pine,  llie  building  has 
emergency  wards,  operating  rooms,  dispensnn^  sun  veranda^  elevators, 
indirect  steam  heating  and  practically  even' thing  found  in  any  modem 
hotpital. 

The  Tamarack  has  two  stamp  m\\\^,  a  little  more  than  a  mile  south 
of  the  Calumet  &  Hecla  mills,  on  Torch  Lake.  These  have  7  stamps,  with 
a  daily  capacity  of  fully  2t5lK)  tons  of  conglomerate  rock.  The  heads  have 
been  fitt«*d  with  ]/%  mortar-grates  opening  into  revolving  screens  with  %** 
meah  ha\ing  the  Pamall-Krause  hydraulic  discharges.  Finisher  jigs  have 
been  replaced  by  Willk-y  tables.  The  average  cost  of  stamping  a  ton  of  rock 
was  3L48  cents  in  l^HJ  and  24.95  cents  in  IMOl.  Water  for  mUls  is  furnbhed 
by  a  40,y00,000-gallon  pump,  operated  jointly  by  the  Osceola  and  Tamarack 
tnilis. 

The  wharves  and  steel  coal  sheds  of  the  Tamarack  and  Osceola  are  at 
Dollar  Bay,  and  are  among  the  most  extensive  in  the  Lake  Superior  district. 

Smelting  Is  done  at  Dollar  Bay.  in  the  works  of  the  Lake  Huperior 
Smelting  Co.,  which  is  controlled  by  the  Tamarack,  Osceola  and  Isle  Roy  ale 
mining  companies.  The  smehing  company  also  hsw^  furnaces  at  Hancock, 
which  are  used  as  auxiliaries.  Smelting  costs  are  not  oblainaljle,  but  are 
probably  under  S5  per  ton.  Many  improvement**  have  been  made  under 
the  able  auperin tendency  of  John  J.  Case,  who  haa  greatly    improved   the 
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eflMauy  ftiid«eofMHfijollli(ppbDt^  TbeimdierhaBtwolOD4oiifeiroUfit«y 
hmmctm,  in  mdiBtkm  to  blast  fuim  eo.  These  Uke  25-l«iii  cliai)|ce  aod  tiv 
iOffiioiiiited  b^'  drying  phdiormB  for  expefimg  moHttife  from  the  grett 
niio^rnl.  All  trtineral  »  eairied  from  the  mills  to  the  smelter  in  cars,  thus 
lAVinis  the  cost  of  b^rndiftg. 

Production  of  the  Tamarack  probablj  deereaaed  dunog  1902,  owtngtotbe 
opermtioo  of  the  tmne  imder  partial  cheek.  About  2/100  tons  of  rock  vvere  beii]^ 
stamped  dAily  in  Dci^mber,  1902.  Coat  of  making  copper  In  1901  w«  11.07 
ccnU  per  tb.,  but  should  show  a  decrrwwp  for  1903,  if  the  mine  l»  woited 
to  it«  rapacity. 
TAMAKACK  JUIflOR  lOIlE,  MICHIGAH. 

Owned  aiul  operated  by  the  Osceola  Consolidated  Mining  Co. 
TAMAYA  MUTE.  CHILE. 

A  mine  of  considerable  importance  in  the  past.     Details  are  lacking  re- 
gardinis  fjrfscnt  rrmdition.     Is  located  about  65  mileeffom  Coquimbo.  Chile. 
TAM  0*SHAirT£R  Mllf  E.  HETAOA. 

At  Sftudy .  Liiu  oln  (  o.,  Nev.     J,  R.  Newberr\\  owner;  J.  Donovan, Sllpe^ 
in tenden  t .     H  jy*  a  1  ead-t^opper  o  re  body »     No  returns  secured. 
TANGAITYTKA  COHCESSIOHS,  LTD.  RHODESIA* 

Offiff^:  3€-l,  Clerneiitp  Lane,  London,  E.  C,  Eng.  Capitalized  ai 
£184/KI0.  Debentures,  £60 ,f)00  authorised,  £45 Al«>  issued.  TyndaleTMiite, 
ehaintian;  R,  ^^llliams,  tnanaging  dirtK^tor;  L-  Danipier,  secrel-ar}-;  G-  Gre\"t 
manager  in  Africa.  Lands  in(4udi*  concessicm  of  2,000  acr^s  for  railroad  and 
Bt.eani«hlp  tt'rriiinaLi  at  aciuthfrn  end  of  Lake  Tmijfynyikft,  iind  right  t^i  locAl« 
2tlXJ0  squiipp  iiiilc^  tu  t]w  luirthwanl  of  the  Zuniliesi  river.  Copper  ore  K«* 
been  found  un  Ifl^nds  held  by  this  company  to  the  north  of  the  Zambesi  and 
Kafnkt;  rivers, 
TARTAlfA,  LTD.  AUSTRALIA 

HiiH    2ii(}-iicTe   leasehold  on   the  Walsh  river.   30  miles  from  ( 'hilltigc>e, 
tiueem^lrmd.     At  lai?rt  accounts  vviia  erecting  a  leaching  plant.     Hand-selecied  ■ 
ore,    nmning    15%    'i^ttl   Mpwartls,  [»  sent  to  the  Mt.  Clarnet  smelters.     A  ■ 
railroad*  giving  niuch-nt-'e<h*d  shipping  facilities,  was  completed  to  the  mine 
ill  11K)2 
TASHAN  A  CROWN  LYELL  EXTEIfDED  MIITING  CO.  TASBIANIA* 

Addrcjw:  ntre  of  Hon.  N\  *L  Brown,  agent,  H:)brtrt,  Tusmania.     Emplo>'S 
6  men.     Mine  in  being  deVL'lrjjW  by  an  adit,  xvhich  at  last  accounts  was  driven 
nriirly  1 ,00(»\  and  wu.h  cKpccted  to  strike  the  Mt.  Lyell  lode  on  the  underlay 
at  a  diKtunce  of  approximately  1,101)'. 
TASMAN  LYELL  COPPER  CO.,  LTD.  TASMANIA 

Oflicei4i  138,  LeadenhHll  St,,  London,  E.  C,  Eng.     Mine  office:  Gormans- ™ 
ton ^  Montague  t o.,  Tuamania.     D.  J.  Mackay,  chairman:  H.  S.  Mulr,  minefl 
mauA^cr;  H.  M,  Taylor,  Mecretar>'.     Capital,  nominal,  £SO0,0O0-     Property, 
2tJ0  Mrrt*H  nt  Mt.  Lvelb  Montagxie  Co,,  TaHnuini.'i.     Was  employing  30  men  in 
pri>f*[>e('ting  and  tlfvelnpnicnl  ni»rk  at  last  arcouuts, 
TASMANU  COPPER  MINING  &  MILLING  CO.  COLORADO. 

Office:  603  Provident  Dldg,,  Philadelphia,  Pa.     Mbe  office;  W 
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Chaffee  Co.,  Colo.  Organized  under  bws  of  i^>loradf>,  with  rwpitalizatloii 
$1,000,000,  shares  SI  par.  H,  M.  8niiUi»  presidont.  Laiuis,  37€laim5,area 
400  acrps,  near  Winfield.  Mine  is  iiprtii^d  b\  about  2,tKI(J'  of  crosM^ut  timnela 
and  rnanag€?ment  rlaims  lo  h:ive  75<l,tX)(>  tons  of  auriferous  and  arjcentiferoUH 
copper  oru  in  sight*  Conipaiu'  L^  endeavoring  to  raise  money  lo  insttill  a  eoii- 
centrator. 
.TASMAHIAH  COPPER  CO.,  LTD.  TASBlAiriA. 

Offices'.  20»  Bishopsgate  St.,  London,  E.  C,  Eng,  Mine  office:  Hose- 
errjs  Tasmania.  Idle.  Capitalization^  £325,000  in  £1  shares,  Frank  L. 
Cox,  chairman;  Jos.  G.  (*oldvvells,  se<^" nectary;  C  M.  Henrie,  general  man- 
ager. I^nds,  386  acres,  also  5-arre  sin  titer  aite^  in  the  West  Cnaat  di«tricfc 
of  Montague  Co.,  Tasmania.  Ore  body  is  a  fissure  vein,  24'  wide  and  3,000' 
lOQ^  giving  1%  to  3%  copper,  3  dwta.  gold  and  10  oz,  silver  per  t(jn.  Ore  in 
chalcopyrite,  earrsing  zine.  Property  m  developed  by  timneb,  longest  644'; 
has  about  1,600'  of  underground  openings;  estimated  amount  of  o»-e  in  sight, 
400,000  tons.  Compan\^  is  Becuring  an  exemption  from  labor  eonditions  im- 
posed by  the  colony,  pending  the  discovery  of  a  suitable  jnethod  of  treatment 
for  the  ores,  which,  being  i>uth  low  in  grade  and  refractory  in  reduction,  offer  a 
difficult  problem. 
TAYLOR  COFFER  lONIKG  C0.»  LTD.  OlfTARIO. 

Office:  Sault  Ste.  Marie,  Out.     K.  H.  Taylor,  president.     Lands  are  in 
the  district  of  Alguma,  Ont.,  and  nine  men  were  employed  at  last  accounts. 
No  returns  secured* 
TECUMSEH   COPPER  MnVUTG  CO.  MICHI0AK. 

Office;  15  Congress  St.,  Boston,  Mass.  Mine  office:  Calumet,  Houghton 
Co.,  Mich.  John  C  Watson,  prejsidentj  Daiuel  L.  Demmon,  secretary'  and 
treasurer;  John  C.  Watson,  F.  H.\Iiaymond,  D.  L.  Demmon,  Geo.  H.  Flint 
and  Jas.  Chynoweth,  directors;  Jas.  Chynoweth,  superiti  ten  dent.  Lands, 
560  acres,  next  south  of  the  Osceola  mine.  Organized  under  Michigan  laws, 
i*ith  capitalization  $2,5tHI,000^  shares,  $25  par,  45,041  shares  unissued.  Sev- 
eral shafts  have  been  sunk  at  variouif  times,  Including  one  of  1,000'  on  the 
Calumet  conglomerate,  which  wjis  barren,  and  another  «unk  to  a  depth 
of  about  2,3^K/  on  the  Osceola  lode*  Work  was  discontinued  November,  1902. 
TEHAMA    MINIHG    CO.  CALIFORIHA. 

Office:  Red   Bluff,  Cal.    C.  J.   Gooch,  president.     Owns  the  Donkey 
mine,  supposed  to  be  a  continnatitin  of  the  Mterthought.     Is  said  to  havo 
considerable  body  of  fair  grade  ore.     Idle  for  some  years, 
TELEPHOIfE-AKCHOR    CO*  WYOMIKG. 

Mine  office:  Ranjider,   Wyo.     Lee  Campbell,  BUperintendent.     No  re- 
turns secured. 
FUHDICION  TEMPLEMAN,  LTD.  CHILE. 

Offices:  19,  Birrhin  Lanc%  London,  E.  C,  Eng*  H.  W,  Kirby,  chainnan; 
IL  B*  Todd,  secretary;  T.  K,  Griffin,  manager.  Owns  cxten^sive  ameltersjkt 
Antofagasta,  Chile,  which  ha\'e  been  considerably  increased  rpcjcntly  in  ca- 
pacity; aJso  owns  sundr)'  mines,  including  the  At&hualpa  at  Pica^  Tarapaca 
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Ortice:  11  Broudway,  New  York.  Mine  office;  CopperhtU,  Folic  Co., 
Tenn.  Employs  920  men.  Oiganixed  1809,  under  laws  of  New  Jersey,  wi«i 
capitalization  S5,U1HJ,CK)0^  shares  125  par.  Debenture,  $5110 .OCX),  in  II^OOO 
twenty -year  5%  bonds.  J*  Parke  Channin^^,  president;  Frederick  Lewiaohn, 
vice-president;  E.  C\  Westervelt,  secretar\';  J.  H.  Sussinan,  treasurer  / 
Parke  Channing,  Frederick  Lewisohn  and  J.  H.  Sussnmn,  executive  committnf; 
Randolph  Adams,  general  manager;  Wm,  A.  Hey  wood,  sroelter  siuperint«^(i» 
ent;  B.  B.  Goitsberger,  mining  engineer;  John  Edwards,  mining  capUin; 
State  Street  Trust  Co,  of  Boston,  registrar;  Old  Colony  Truat  Co,^  BoiUm, 
transfer  ageat. 

For  the  year  19D2  the  company's  profits  from  copper  production,  royalties, 
cnerchandise  department  and  tolls  were  $303,012,  Expenditures  for  Iwud 
Issue,  reserve  interest;  disco unta  and  depreciation  were  $71,903,  leanngnott 
profit  of  $231^109  for  the  year's  operations.  The  profita  of  1901  vnt 
$55,725,  gi^'ing  a  total  operating  profit  of  $286,834  to  Dec.  31,  1902, 

Lands  are  2,080  acres  of  mineral  property,  also  11,000  acres  of  mSBd" 
laneous  lands,  in  the  Dncktown  district  of  Polk  Co,,  Tenn.,  showiiig  ft  tieriio 
of  lenses,  of  whirh  3  are  being  dt?\*t»loped.  Ore  bodies  occur  as  lemtes  in  fissure 
veins  averaging  30'  to  70'  in  width  and  running  500'  to  2,000'  in  length,  with 
average  depth  of  400',  carrying  fhalcopyrit^;  with  pyrite  in  a  quarix  gaoguer 
averaging  2%  to  4%  copper,  with  trm-cs  of  gx>ld  and  silver.  The  lenses  aie  in 
metamorphic  schists  and  have  extensive  gossan  cappings.  The  eountrj*  rock 
Is  rmcaceous  scliist  of  pre-Cambrian  age.  Some  oxide  ore  ^as  found  at  svif* 
face,  but  was  mined  out  long  ago.  Ore  is  excellently  adapted  to  cheap  and 
close  concentration,  and  as  asiuc  and  other  refractory  elements  occur  in  inngnifr 
cant  quantit  ies,  the  ore  sniflts  \\  vU  and  gives  ver\'  clean  slags. 

The  principal  prod\ict»r  is  the  Burra  Burra  mine,  carry  ing  one  of  the  laigffi 
lenses  of  ore  in  the  United  States.  The  mines  in  the  present  conaoUdation 
opened  circa  1850,  and  were  considerably  developed  and  regularly  operated 
before  the  Civil  War.  The  mine  has  one  shaft  of  280'  and  two  shafta  of  400* 
each,  sunk  in  the  solid  foot  wall  to  guard  against  dramng.  The  undetptjund 
openings  are  about  0,5U0',  not  including  worked-out  stopes,  and  ahoi 
1,500,000  tons  of  ore  are  blocked  out  for  stoping.  The  Burra  Burra  hit 
ehafthouae  127'  higli,  where  ore  15  reduced  to  4*  size.  The  mine  has  cofofilell 
machinery  plant,  including  water-tube  boilers,  Nordbefg  first-motioii  hoiiti 
and  a  Nordberg  cross-compound  two-stage  air  compressor.  The  shaft- 
houses  aerve  the  purpose  of  a  conecntrator  and  are  equipped  vith  100*h,  p. 
csompound  engines,  18x36*  crushers,  42x144*  ecreena  and  3d'x33'  Robins  con- 
veying belts  for  the  hand-picking  of  ores.  The  daily  capacity  of  theahafl- 
houses  is  2,000  tons  of  assorted  ore. 

The  smelter  h  located  at  Isabella  Junction,  a  httle  north  of  the  old  T«J- 
nessee  mine  and  one  to  five  miles  from  the  other  mineft  of  the  company.  0» 
i«  t ftken  to  the  smelter  by  tlie  company's  7^^  mile  standard  gauge  pri^nte  rttl" 
road,  connecting  with  the  Atlantic,  Knoxville  cfe  Western  raUwHV.  The 
roiling  stock  includei  four  50-toa  locomotives  and  05  thlrty-toa  ore  can. 


I 


^^^^^^  TJIE  COPPER  iiAxnnooK  ^^TfTT 

The  ore  is  a  mflssivp  milpbiclf ,  avcra^inj?  aliout  2.5^  copper,  27^^  siiipliur, 
15%  silica  and  40*"^  iron.  This  is  ht»ap-r(>ttMt<*(l  at  tm  iivi^rngp  ctist  (if  35  cfmts 
per  ton,  in  roast  yards  having  a  caparity  of  K15,IHKJ  tons,  covered  v\jrh  sheds 
to  prevent  the  leaching  of  copper  values  from  rains.  The  roaat  fjeaps  are 
iDuroed  for  an  averaice  of  10  to  11  weeks.  The  »melt«r  is  adnura^il>  dcsig:ned 
mxid  equipped,  ha\ing  been  planned  b>'  J.  Parke  ('banning,  and  Iniih  under  his 
supervision.  The  strurturr  is  of  steel,  with  large  ore  f>inH,  itnd  has  a  daily  ca- 
pacity of  1,000  tfins.  There  af<"  2  wati*r-jackct  blast  furnaces,  56x180*  at 
the  tuyeres,  72x180*  at  the  top  and  18'  from  luyer<*s  to  tfie  charging  floor,  A 
limit<*d  amount  of  i»an-en  qviartz  ia  used  as  Hux  in  furnace  (nixttjtres.  The 
furnaces  are  charged  by  two^ton  cars  drawn  b\  electric  locomutiveH»  which  also 
handle  the  slag-pots,  the  shig  fjeing  used  as  railroad  ballfist.  There  is  a  25- 
ton  refining  furnace  and  two  stands  of  converters,  with  shells  84x125*.  There 
are  two  Nordberg  crfjes-compoimd  condensing  blowing  engines,  with  steam  c\  1- 
inders  56*  and  56x42',  nmning  VS  revolutions  per  minute  and  dt'livering  air 
at  a  btot  pressure  of  35  to  40  oz.  per  square  inch.  There  is  aisc*  a  horizontal 
blower  for  the  converters.  Flue  dust  is  saved  in  a  large  dust-thamber  and  re- 
smelted.  The  power-house  is  of  brick,  and  in  addition  to  the  boilers  and  blow- 
ing engines  has  pumps  and  an  electric  plant^  the  latter  furnishing  power  for 
the  smelter  locojiioiives  and  light  for  the  varicitis  l>\iildings. 

For  1902  the  prudurtion  was  8,10.3.53-1  lbs.  of  refined  chopper.  Smelting 
CGdis  were  about  35  cents  per  ton  for  heap-roasting  and  SI. 05  per  ton  for  mat- 
ting, which  may  be  accounted  excellent  work.  For  the  third  week  in  Decern - 
her,  1902,  the  two  furnaces  smelted  6,370  tons  of  calcined  ore  and  1415  tons  of 
flue  dust,  converter  plags  and  matte,  an  average  smelling  charge  of  1,060  tons 
per  day  for  two  furnaces,  with  a  csmsumplicai  of  ordv  907  tons  of  coke  for  the 
week,  giving  the  remarkalile  effirienc}'  of  ui>wards  of  8  tons  of  ore  smelted 
with  each  ton  of  coke.  The  company  will  iiLstall  a  third  bljist  furnace  in  1903 
and  will  also  deepen  the  shafts  and  op^^-n  new  levels  in  the  mine. 

The  actual  cost  of  produrtion  for  HI03  was  about  0  cents  per  lli.,  although 
the  amelter  bad  but  one  furnace  in  blast  during  the  first  five  montlis  of  the 
year.  With  a  third  furnace  in  operation  and  the  benefit  of  a  few  minor  econ- 
omies rendered  possible  by  experience,  the  Tennessee  should  secure  a  produc- 
tion of  about  12,00O,OtMJ  lbs.  in  19<I2,  at  a  cost  of  about  8  cents  per  pound. 
The  propertv  has  the  benefit  of  an  exceptionally  strong  and  well-balatieed 
management. 
TEXAS  COWSOLIDATEB  MBIE.  CALIFORIIIA. 

Sometimes  called  the  Hart  mine.     Located  at  Old  Diggings,  Shasta  t*u., 
t  'al.     \\m  preparing  to  resume  work  at  last  accounts, 
TEXAS  COPPER  CO.  TEXAS. 

A ddreaa :  c are  of  Glen  N .  Congdon ,  Go wanda ,  N .  Y.     Organized  J  uly ,  1 90 2 , 
under  laws  of  New  York,  with  cavutalixation  11,0041,000.     Supposed  to  luive 
copper,  salt  and  gypsum  clairns  in  Texas.     No  returns  secured, 
TEZIUTLAN  COPPER  CO.  MEXICO. 

Office:  27  William  St.,  New  York.  Mine  office;  La  Auro/a, 
Teziutian,  I'uebla,  Mexico.     Employs  approximately  1,000  men.     Organised 
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under  laws  of  New  Jersey »  witli  capitalUatian  $1,000,000,  shares  IKJ*)  pii 
fully  paid.     Geo,    D,   Barron,   pnsident  and  general   manager:   Kobert 
Towne,  vice-president;  C  J.   Noiirse,  Jr,  secretary   and   treasurer;  E, 
Daibey,   Uycn]    manager  at  plant;    A.  K.   tschneider,   mill   f<upeniit«odfntJ 
E.  du  B.  Lukis,  mining  engineer.     Mini nj?  lands.  4,005  acres,  smelter  sil*,  15 J 
acres^  misoellaneoiis  lands,   100  acres,  idl  in  ilie  Teziutlan  dislnct,  Pii«tiK| 
Mexico.     Smelter  is  adjacent  to  the   mine  and  rec^eives  ore  by  aerial  tua 
Smelter  is  Uirj^e  and  thorrmghly  mr>dt'ni,  powpr  for  operaliuu  l^einje  **«»' , 
mitt^  from  an  electric  station  nti lining  a  wau»rf all  4  V^  miJes  from  the  i 
Product  is    turned    out    aa    blister    copper,    averaging   98.6%    fine.    Mitt  | 
IS  served  by  the  Inter-Oceanic  Railway  of  Mexico.     Property  is  genenUy 
regarded  as  of  unusual  promise. 
THARSIS  SULPHUR  ft  COPPER  CO.,  LTD.  SPAfl, 

Offices:  136,  West  George  St, ^  (Jlasgow,  Scotland,     Mine  office:  Alosoo,  ] 
Huelva,  Spain.     Sir  C.  Tennant,  Bart.,  chairman;  A-  Moore,  Jr,  and  R.  C 
Mackenzie,  auditors;  Wm.  P.  Rutherfurd*  mine  manager;  D.  Barla«,  aecreUiy;] 
Cyril   E.   Brackenbur\%  consulting  enginet'^r.     Rf!gi<^t<?red  October  27^  180tfl 
w^ith  capital  £1,25*1,000,  shares  £2  par.     Warrants  to  bearer  issued.    Ki*| 
income  for  19t)l   waa  £26:i.67S,  from  which  dividends  of  20%  wefe  paid,] 
being  Ss.  per  share,  or  £250,000,  leii^^ng  a  ^rplua  of   £4'J,78^.     ConipMTl 
has  paid  annual  dividends*  sint  e  1890,  ranging  from  10%  in  1894,  the  snialloit, ' 
to  a7H%  in  1S90,  Mh'  Itirgt^Ht.     Production  of  ore  was  468.738  lon^  tans 
in  lISOO  and  400, 162  long  tons  in   l&Ol,  nhowing  a  coa'^iderablc  decrease 
Production  of  reliiicd  r<»pper  hits  been  aa  follows:     11,147  long  tons  in  l^; 
9,448  tons  in  1.H99;  7,9tl7  tons  in  ItMKJ:  7,427  tons  in  190L     Tlic  dtfcrfan 
is  due  to  the  partial  i^xhaiistioo  t>f  the  Tharsis  tmd  Laguami/o  properties. 

Lands  of  the  Tharsii*  conipmiy  inr4ude  the  Thansis   group,    area  1,133 
hectares,   arid  the   LiU*minazu  group,  urea  271    hoctares^   at  Alosno,  about 
39  milen  w»'st  of  the  li'ui  Tinto;  also  the  falaJlas  group,  area  618  hectare, 
at  Calafif^LS,  midway  betwtH'n  the  Th arsis  and  the  lUo  Tinto.     The  tnioe^ 
at  Alosno  were  worked  by  the  Romans,  and  proliably  by  their  predeeeason 
B8  well,  and    are  idrntififHl    by  some  \nth  the  Tharsish  of   the  Scriplun* 
General  geological  cnuflitions  iii-e  the  same  a.s  at  the  Rio  Tinto.     Tlie  mLa«d| 
are  in  tlie  souttiem  ?«»ne  of  tin-  Anclevalln  or  Sierra  Morena  district  of  Hucl^'*.  I 
and  show  4  nmin  lenses,  tlu\s«?  ha\'ing  their  axes  of  greatest  length  aouthrj 
east  by  norths  tat.     The  largrst  lent<4^  is  the  t'liuilero  del  Sur,  to  the  soullkl 
The  Filon  del  XoHe,  to  the  northeast,  is  about  titlO  nietres  long»  mth  1#| 
metres  extreme  width.     The  two  smtdler  lenses  are  the  Criaderti  de  la  i<(lent| 
Buillones  and  the   Filon  d^l   Mp<iio,   to  the  northw^est.     The  end  of 
lenses  Is  in  sights  and  althouRb  gocKl  for  a  large  prfKbiction  for  some  T« 
to  come,  their  exhaustion  is  merely  a  matter  of  time.     In  ord^^r  ir*  replace" 
them  the  company  is  developing  the  Almegrera  and  Tri\mfo  groups  at 
and  also  the  Laguanazo.     Thi*  i'nla/las  is  increasing  pnodurtian. 

The  oit!  is  piled  in  heaps  and  weathered,  the  proccsa    bein» 
by    occasional   sprinklings.     The    loiu-h-water   gws    into    crtH>sot«d    tiinbtf 
sluices,  where  the  copper  in  stilutiou  ia  deposited  on  pig  irr.n       llie  vt 
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ms  a  railway  teadinj?  froni  the  iiiuie  to  Cr rales  and  Hub  il  aliipping  pier 
Ihiit  j->urt.  The  conipam  al*i  nwns  extcMisive  works  at  Hebbum-fni'Tv  ne; 
illingtnn'OTi-Tvnp;  al  ( Jldbiirv,  n  8*iihurh  of  Himiingharn;  at  Gamijad,  a 
ihiirb  tff  (tliisgovv,  mid  nt  f  urtiifT,  WaJe,**.  Ouiiig  to  ttit*  rertiiinty  of  the 
tiniitte  p.vhauMion  of  its  ptinripal  mini's,  tht*  rortipany  i«  (tuikmi^  active 
forts  towards  sefuring  new  jiunr**,  ami  htia  nH-ently  bc>y|^ht  the  Aanidal  mine 
Xorwav-  Anieriran  mirifas  in  Tennesere  and  Arizona  havt*  ali*i>  b<*en 
vestijratcd,  \\ith  a  view  to  lease  or  purchase,  and  Mr.  Brackcnbun*  is  now 
pet'ting  sundry  min«^  in  Italy,  Cyprus  and  Russia. 
EE  JAYS  COPPER  CO.  BRITIiH  COLUMBLL 

A  property  near  Alhemi,  B.  ('.,  which  shipped  ore  to  the  Tacoma  amelter 
1901-HMJ2.     No  retviras  secured. 
THREE  PEAKS  MIMITG  CO.  CAI-IFORIIL/L 

Address:  care  of  T,  8.  Henderson  &  Co.,  St.  Louis,  Mo.     J.  J.  ChamberB^ 
ice-president  and  general  niana^er.     Propprty  is  in  Trinity  Co.,  California, 
and  orea  cany  gold  :iiid  ccippcr.     No  returns  secured, 
ASOCIACION  DE  PROPRIETARIOS  DE  LAS  MINAS  SPAIH, 

DEL  TIBIADO. 

tllTices:  Moncada  21^  Ban't*lc>tia^  Spain.     Mining  property  is  at  Tibiado, 
ircelonu,  Spain.     Ores  are  clialcopyrite. 
TIGER  MUiE,  NEVADA. 

:\x  Lovplock,  Humboldt  Co.,  Kev,  J.  A,  Nelson,  owner.  Was  driving 
a  tunnel  with  sjiiall  force  at  laBt  accounts. 

TILT  COVE  COPPER  CO.,  LTD.  KEWFOTJKDLAND. 

Offices:  9,  Que<ni  St.  Place,  London,  E.  C,  Eng.  Col.  J.  W,  Young, 
chairman;  E).  C.  Leaver,  swretary.  Capital,  nojoinal,  £200,1100;  issued, 
£178,000.  Company'  hab  paid  (li\'idendfl.  Property,  held  in  freehold,  at 
Tilt  C^ve,  Nfld.,  is  leased  to  Cape  Copper  Co.,  Ltd,,  for  99  years  from  1891, 
at  annual  rental  of  £4,4Dt*  and  one-half  the  net  profits,  lease  being  terminable 
on  one  year's  notice. 

TIMBER  PEAK  MUHIIG  CO.  HIW  MEXICO. 

Mine  office:  Socorro,  Socorro  Co.,  N.  M.  C.  T.  Brown,  manager.  Has 
gold-stlver*eopper  ores,  opened  by  shafls,  with  steam  power  equipment  and 
150-ton  concentrator.     Waa  working  50  men  at  last  accounts- 

TIirTIC  MimWG  &  DEVELOPMENT  CO,  UTAH. 

Office:  8alt  Lake  i'ity,  I'tah.  Mine  officer  Bingham  Canyon,  Salt  Lake 
^,  Utah,  Geo.  H.  Kobinson,  general  manager;  W.  J,  Craig,  superintendent; 
Has  a  900'  shaft,  carr>  ing  good  copper,  gold  and  silver  Vidiies  for  entire  dia- 
tance.  Abo  has  a  2,300'  tunnel,  wliit  h  luw  cut  a  25'  vein  canning  ai^^entifer- 
OUB  and  auriferous  sidphide  copper  ores  giving  average  asaays  of  4%  copper 
and  S6, 60  gold  per  ton,  with  considerable  Bilver  values. 

SOCIETE  TINTO  A  SANTA  ROSA.  SPAUT, 

Office:  Bnissela.  Belgium,  Property,  11  mines,  area  114  hectares,  near 
2alamea,  Huelva,  Spain.     Output  for  1809  was  760  long  tona  of  copper. 
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UPTON  COPPER  CO.  HBW  Mfi^QOa 

Letter  addressed  to  company  at  THilaroaa,  Doium  AnA  Co,.  N,  M.,  n- 

lurntsd  unclaimed,  October,  1902, 

TIP  TOP  MIWE.  IDAHa 

At  I>iniphan,  BUuric  Co.*  Idaho.     J.  A,  Lusk.  superint-endt*nt.     Has  fold 
and  copper  orcH.     Is  cquipjpwi  vith  ntt'xim  and  eU*ctric  power  and  Jus  i 
2D-stainp   mill   and    5l)-toti   rvauide   plant.     Employs  about    SHi   nien  and 
secures  a  littk*  copfxir  as  a  by-product. 
TIPTOP  BfflNE.  ONTAlia 

Addrc^-ss :  care  of  Foljujcr  Bros.,  managers,  Ft.  WiHiam,  Ont.     Mintr  U  in 
M0B8  Ti^T).,  Hound  Lake,  Thunder  Bay  district,  Ontario,     Has  chalcopyri&i 
in  qiaartxose  fcanje^ie,  and  shows  t\  lir  rle  bomite  at  bottain  of  shaft.     Devdop* 
D>ent  wurk  v.'d&  continued  during  19(12, 
SOCIEBAD  ATONYMA  MINES  METALIQUES  BE  TOLOSA-  SPAIE 

At  Tolosii,  Nnvarru,  Spjiin.     Is  *i<'vt4oping  the  Leiza  mine,  rarrj^iiig  eliil* 
copvrite  and  gideiia. 
TOLTEC  CONSOLIDATED  MIIfE.  MfCHIGAI. 

A  trtii't  of  320  acr*-s  at  Greenland,  Ontonagon  Co.,  Mich.,  just  north  at  Ilia 
Hilton  mine  of   tlie  Adventure  Consolidated  Co.     Worked  1851-1860^   and 
produced  206  tons,  1,443  lbs.  of  copper,  at  a  luS8  of  about  S5tH>,00«}, 
TOM  HAL  miflNG  CO.  WASHIKGTOH, 

Mine  otfico ;  Tat^roa,  Wjish,    Torn  B.  Warren^  president  and  general  man- 
ager,    Landa,  5  claims,  with  vein  of  4'  to  10',  richest  where  narrowest,  carry- 
ing pyrite,  arsenopyrite  and  chalcopyrite,  all  auriferoua  and  slightly  aig^ti- 
ferous. 
TOMAHAWK  COPPER  &  ZIHC  MmHf G  CO. 

Offiee:  132  Tire  tad  way,  New  York.     Location  of  company  *s  propert&eg' 
unknown.     No  returns  secui"ed. 
TORCH  LAKE  MUnNG  CO,  MICHIQAH. 

Addreiis:  care  of  W,  W.  Stockley,  agent,  TT^mcock,  W,eh,     Landa^  lp28(^ 
acres,  midway  between  i 'ahmu^t  and  Lake  Linden,  Houghton  Co.,  Mich.     Cap- 
itali/alion,  $5(M),000,  shareH  $25  par.     Wjus   proHjHicted  by  diamond  diilJ, 
in  1S90-19U(K 
TORPEDO   MimNG   CO.  HEW   MEXICO, 

Mine  ottifc:  Organ,  Dnnna  Ana  Co.,  N,  M,  Geo,  E,  Wood,  president; 
Harvey  A.  Hirh,  vice-presitlent  and  seerctar}' ;  II.  T.  Anderson,  superintend- 
ent. Proix^rty  adjoins  the  mine  of  the  t  Vip|>er  Bar  tVj.,  and  has  im  excellent 
equipment  of  machinery.  Has  produced  upwards  of  4,0011  tons  of  ore.  Com- 
pany composed  of  men  of  good  businisBS  reputations.  No  returns  aecured. 
TRAEfOR  MINE.  COLORADa 

At  Ashcroft,  Pitkin  Co.,  Colo,     Michael  Hogan,  owner;  Wui.  P.  Green, 
superint-endent,     Waa  develnping  silver-lead-copper  ores,  by  tunnel,  at  ksl 
accounts. 
TRANSVAAL  COPPER  CO.,  LTD.  SOUTH  AFRICiL 

Oiiicca:  10-21,  Queen  Victoria  St,,  London,  E.  C,  Eng.     N.  F.  Nalder, 
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aecretary.     Cannot  be  learned  that  company  ha8  done  anything  except  to  in- 
corporate. 
TItAVERSELLA  MINES,  LTD.  ITALY. 

Offices:  Broadway  ('hanibere,  Westminster,  London,  S.  W.,  Eng.,  and 
Rue  de  (,'hateaudun,  40,  Paris,  France.  Sir  E.  J.  lieed,  chairman;  Barpn  R. 
Watteville,  managing  director;  A.  Froment,  mine  manager.  T.  ().  Dear,  sec- 
retary. Capital,  nominal,  £120,100.  Property,  coppKjr  and  iron  mines,  area 
about  4,000  acres,  in  coimnune  of  Traversella,  Turin,  Italy.  Was  installing  an 
EHmore  oil  concentration  plant  at  last  accounts. 
GEORGE  A.  TREADWELL  MINIIIG  CO.  ARIZONA. 

Office:  27  William  St.,  l^w  York.  Mine  office:  Prescott,  Yavapai  Co., 
Ariz.  Employs  60  men.  Organized  1899,  under  lau*s  of  West  Virginia,  \%'ith 
devitalization  $3,000,000,  shares  $10  par,  non-assessable.  Geo.  A.  Tread  well, 
president;  Walter  S.  Logan,  vice-president;  Miss  Myra  B.  Martin,  secretary 
and  treasurer;  Erwin  D.  Tread  well,  general  manager.  Lands,  99  claims, 
48  patented,  area  1,976  acres,  also  smelter  sites  aggregating  ISO  acres,  in  the 
Verde  and  Big  Bug  districts  of  Yavapai  Co.,  Arizona.  Five  different  lenses 
and  fissure  veins  are  being  developed,  these  having  widths  of  10'  to  200',  with 
unknown  length  and  depth.  Ores  are  sulphide,  carr>'ing  van'ing  values  in 
copper,  gold  and  silver.  Principal  development  has  been  secured  on  the 
Brookshire  group,  where  a  large  ore  body  is  being  opened  by  shaft  and  tunnel, 
giving  a  concentrating  ore  that  should  average  5%  copper.  Mines  are  opened 
by  four  shafts,  with  aggregate  depth  of  1,100',  and  two  tunnels,  with  aggregate 
length  of  2,500'.  Has  about  10,000'  of  underground  openings.  Mine  has 
steam  power  equipment,  including  air  compressors,  one  160-h.  p.  hoist,  three 
40-h.  p.  hoists,  etc.  Is  nearly  ready  to  begin  production,  but  management  can- 
not say  just  when  the  start  will  be  made.  At  the  close  of  1902  the  mine  was 
in  a  position  to  raise  about  100  tons  of  ore  daily,  and  was  installing  a  100-ton 
hydro-carbon  smelter,  which  is  planned  to  bum  crude  petroleum  for  fuel. 
Should  the  hydro-cari>on  process  prove  a  success  it  will  be  a  boon  to  many 
mines  far  from  good  carbonaceous  fuel. 
TREVIlfO    ft    ZERTUCHE.  MEXICO. 

Address:  Francisco  F.  Trevino  and  Tomas  Zertuche  Trevino,  owners, 
Viesca,  Coahuila,  Mexico.     The  firm  owns  and  operates  several  groups  of 
mines  producing  gold,  silver,  lead,  copper  and  iron  and  employs  about  100 
men. 
TRDfOUHTAIN  MnUNG  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Trimountain,  Houghton 
Co.,  Mich.  Organized  1899,  under  laws  of  Michigan,  with  capitalization 
$2,500,000,  shares  $25  par.  Old  Colony  Trust  Co.,  registrar.  Annual  meet- 
ing, second  Wednesday  in  Bebruarj-.  H.  F.  Fay,  president;  W.  B.  Mosman, 
secretary;  Geo.  G.  Endicott,  treasurer;  Jas.  Chynoweth,  superintendent; 
H.  F.  Fay,  Geo.  G.  Endicott,  John  i\  Watson.  Wm.  Howell  Reed,  B.  Nason 
Hamlin,  W.  B.  Mosman  and  Jas.  Chynoweth,  directors;  Wm.  J.  Uren,  assist- 
ant superintendent ;  Thos.  Rapson,  mining  captain ;  John  Knox,  surface  super- 
intendent;  H.  T.  Mercer,  mining  engineer;   John  M.  Wagner,  clerk;  Will 


516 


THE  COPPER  HANDBOOK. 


Hanis^  supply  clerk;  Bkiw.  Koepel,  mill  superintendent;  Edw,  BaKs, 
mechanic. 

Official  sworn  rt^tums  to  the  state  of  Michigan,  as  of  date  Jan.   I«  1903; 
disclose  the  following  figures: 

Amount   oa»h   paid   in   on   capital  stock. .. .  * .f90<l,0f)0  00 

Amount  paid  in  by  conveyance  of  property  to  company*  ..  800,000  00 

Entire  amount  invested  in  real  estates, , 8li3,(KW  (50 

Amount  of  personal  estate , 69,47!>  99 

An  assessment  of  S3  vvas  levied  in  1902,  making  $20  pCT  share  paid  in 
The  expt^nditures  for  1901  were  $5(j8,759  9^1,  including  construct iun  work 
at  mine  and  mill,     A  dividend  will  Ix?  paid  caHy  in  1903» 

Mininij  lands  are  1,120  acret^i,  consLsting  of  the  east  half  of  Section  10; 
the  west  half  of  Section  20 ;  the  north  half  of  Section  29  and  the  northeast  qlla^ 
ter  of  Section  30,  all  in  Town  54  North,  llange  34  West.  The  Baltic  lie*  to 
the  north  and  the  (*lmmpion  to  the  south,  uith  undevcl^jped  lands  eaatisd 
west.  The  milbite  on  Lake  Superior  has  100  acres,  Mining  yv9B  bc?gim  ift 
1899.  The  Trimountain  has  a  verj^  hea^n^  sand  overburden  surmountijig 
the  ledge,  hence  the  opening  of  new  shafts  b  no  simple  matter.  Shaftl 
arc  opened  Uy  sinking  drop-^^haft;^  through  the  sand  and  crosscutting  to  tlie 
lode,  openmg  thence  to  Burfaco.  The  Baltic  lode  nms  15*^  to  5*)'  wide  on  th* 
Trimountain  tnu't,  with  an  average  of  about  25',  the  hnie  b^nng  well  minenJ- 
ized  across  its  entire  width,  mass  and  barrel  copper  occurring  near  thf  walk 
Masses  upwards  of  a  ton  m  weight  have  *>ceu  found,  but  the  main  rriijiflf« 
18  on  the  stamp  rock,  which  is  of  exceptional  unifonnity  and  richness.  Lyiaf 
about  75'  west  of  the  llaltic  lode  is  a  parallel  amygdaloidt  of  even  greater  av«^ 
age  mdth,  showing  excellent  stamp-rock  in  bunches,  but,  so  f ar  aa  ojxawjd, 
considerably  below  the  Baltic  lode  in  average  value.  The  shafts  are  hU  at 
the  same  sixe  and  style,  being  xS\22'  out^^ide  of  timbers  and  framed  vAth  t4il4' 
beams,  exceptionally  hmvy  timbering  being  required  to  withstand  thepiw- 
ture  from  the  shifting  sand  above  the  solid  rock.  Each  shaft  has  3  comptftr 
Rients,  2  for  gskips  and  one  for  pi[>cs  and  ladders. 

No.l  shaft  is  about  210'  north  of  the  boundary  line  between  the 
pion  and  the  Trimountain,  and  was  1,040'  deep  on  Dcr.  1,  1902,  The  aluft 
is  sunk  at  an  angle  of  68**,  there  being  an  overb\irden  of  about  40'  of  sand,  with 
first  level  opened  at  168'  below  the  collar  of  t!ie  shaft,  and  levdt  100'  aptft 
from  thence  downward.  This  shaft  shows  ver>'  long  stretches  of  e.xceptioiMlly 
uniform  high-grade  stoping  ground.  This  shaft  has  a  direct  actinf 
2,500'h.  p.  Nordberg  hoist  uith  36x72*  *\vhnders  and  l»'  drum,  which  aa 
raise  a  6-ton  skip  1,000',  dump  t  he  rock  and  lower  the  skip  io  whence  it  started 
in  60  seconds.  The  hoist  was  taken  from  No,  4  shaft  of  the  Arcadian  and  is 
practically  new.  During  1902  the  Trimountain  bought  3  hoists  and  3  jshiift- 
houaes  with  complete  ec|uipment  from  the  Arciulian  mine,  and  transferred 
the  same  to  the  Trimoutiiain  shafl*i.  The  combination  shaft-m**khouse 
49x62'  on  the  ground  and  84'  high.  Equipment  includes  engine,  st-eam- 
hammer  and  two  18x24*  cms  he  re,  with  room  for  two  more  crushers* 
ore  bins  have  storage  capacity  for  2,000  tons  of  rock. 
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work,  no  ore  having  hvvn  found  in  plare  iia  yet,  attboufih  the  I'xisleiicc  at  con- 
siderable ore  bodias  it*  rt'Oi^oiiahly  certain.    The  Statesman  gwiif*  is  now  under 
development  with  a  view  to  loi-atinp  and  developing  silicifiiis  ores  required  for 
fluxing.     The  I'nele  Sam  RToup  is  held  undtT  option  and  leit^o  hy  the  Trinity 
company  and  is  aJso  beinp  explored  for  fluxing  on*».     The  Trinity  has  large 
bodies  of  low-grade  cupriferous  iron  s\dp hides,  but  Itu-ks  the  s^iliciotih  on^ 
required  to  make  easy  smelting  fumacti  niixturei.     Coni^ideraLile  oxide  ore 
haa  been  found  at  and  near  surface,  running  3%  to  8%  copper,  but  the  Juain 
ore  bodA'  is  a  disseminated  ehalcopyrite^  averaging  probably  2^%  (o  4% 
copper  and  carrying  gold  and  silver  values  of  probably  between  SI  and  $2 
per  ton. 

The  principal  development  ia  at  the  Shasta  Kin^,  which  is  opened  by 
tunnels,  the  main  tunnel  bring  7x8'  and  1,145'  Inng,  with  double  Irani  tracks. 
A  7x8'  double-track  timnel  in  also  being  dri\'en  175'  lower.  The  mine  haa 
7,230'  of  underground  openings  and  the  traet  has  been  partially  explored  by 
5, 1  ID'  of  diamond  drill  borings.  The  main  ore  body  is  a  lens  approximately 
150'  wide  by  1 ,000  long,  with  depth  unknown,  but  estimated  by  the  con*pany 
at  1,000'.  This  Icnse  gives  every  evidence  of  strength  and  is  likely  to  prove 
persiijtent  to  good  depth.  The  tnine  is  said  to  have  upwards  of  1,000,000 
tons  of  ore  in  sight,  with  nearl>'  500,0110  tons  blocked  out  for  sloping,  at  the 
ekiee  of  1902.  The  crosscut  tunnels,  driven  in  from  the  sides  of  the  moun- 
tain, arc  connected  by  drifts  in  ore. 

Surface  improvements  include  office,  asftay  office,  hospital,  warehouse, 
sbopa  and  about  25  dwellings  for  employe*^.  The  operating  plant  has  steam 
power,  a  G-drill  air  comp ressor,  po w cr  d ri  1  Is  an d  o ne  tl i a m ontl  drill.  The  si ne I te r 
aite  at  Kennett  is  8  niilea  from  the  mine,  wMh  which  it  is  connected  by  rail- 
road. Gi'ading  was  begun  for  75U-ton  concentrator  and  smelter,  but  w*aa 
discontinued  late  in  19tlL  The  Trinity  was  dickering  with  (*apt.  J,  R. 
DeLaMar  for  the  purchase  of  the  Bull>'  Hill  mine,  but  that  property  was  sold 
to  the  Mt.  Shiista  Gold  Mine«  t'orporation. 

The  Trinity  has  a  large  amount  of  ore  developed,  with  an  even  lai^r 
amount  in  sight,  but  the  property  must  be  operate*!  on  a  \'er^'  large  scale  to 
become  profitable,  and  should  have  a  reduction  plant  with  concentrator  and 
smelter  of  not  less  than  1,000  tons  daily  capacity.  The  great  desidera- 
tum of  the  present  is  a  sufficient  lK>dy  of  silicious  copper  ore  to  obviate  the 
necttfiity  for  umng  barren  fluxes  in  fumiice  mixtures. 

TRIUMPH  GOLD-COPPER  COHSOLIDATED  MIKOTG,  ARIZONA. 

SMELTING,  LAND  &  IRRIGATION  CO. 

Addiess :  care  of  Wm.  F,  Wernse  &  (V>.  Bond  tt  Stork  t'o.,  421  Olive  St,, 
St.  Louis,  Mo.  Company  Issues  a  very  pretty  little  pro^fpeetus,  containing 
an  enticing  rut  of  the  Copper  Queen  sn^elters  at  Bisbee,  Ariz.,  and  states  that 
*'an  independent  smelting  works,  similar  to  this,  is  to  be  later  erected  by  the 
eompany.'*  Promoters  of  this  company  are  notorioua  fratida.  See  Excel- 
sior Copj:ier    Ttn 

TROY  GOLD  MIITING  CO.  COLORADO, 

Mine  office:  Granite.  ("hafTee  I'o.,  Col.     G.  Faulconer,  superintendent. 
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Has  (i^old-flilver-copper  ores,  with  steatn  pgwer  equtpnieiit  and  a  20'trtn  ctn'f 

centmtor.     No  returns  ftot^nred. 

TROY-MANHATTAN  COPPER  CO.  ARJZOHA 

Office:  Postal  Telegraph  Hldg.,  New  York,    Mine  offioe:  Troy,  HrudCb, 
Artx.    Employs  75  men.    Thoti.  Kavanaugh,  suiJcrintendeut.    Orgajiijscd  Julv, 
1902»  under  laws  of  Maine,  with  capitahzaiiotiS3,Ut>0,LN}(),  having  |2.50(J,flOO 
issued^     shares     $10    par.      Present    eonipaii)-     ahsorbed     and     mjrffwf^d 
the  Troy  Cbpper  Co,  and  the  Manhattan  tapper  Co.,  which  had 
properties.     Company  is  eaid  to  have  a  oonKiderable  cash  suiplua^   i 
a  strong  financial  position.     Lands,  approximately  1»2U(»  aeres,  id  the  I  my 
district  of  Pinal  Vo.^  Arizona.     Priiifipal  mining  developments  are  on  ihfl 
Troy  property  J  which  inckidea  the  Alice,  tlimax,  Buckeye  and  **9l  '*gniupi, 
with  aggregate  area  of  567  acres.    The  Troy  ha^  four  shafts,  i»f  which  thf  d«|>- 
est,  500',  has  2rom|jarlmenti?.  The  mine  also  hag^  about  7,000'  of  tttnnela.  C>n* 
are  oxides  and  sulphide?^,  with  estimated  average  values  of  12^,  smelterit- 
turns  for  1902  having  given  an  average  of  about  10%  copper.     Vein  l«  S't© 
1 1'  wide  and  gaining  in  width  at  the  bottom  of  the  Alice  shaft,  where  it  i*  ^-cry 
soft  and  requires  spilling.     The  mine  hai*  t  wo  gasoline  hoist*,  Le}  n«'r  air  com- 
prassor  and  an  electric  plant,  with  other  necessary  machiner>*.     The  smelKi 
has  a  dO-toD  furnace  and  capacit)^  is  to  be  increased  Ui  25t)  toos  m  W^ 
The  furnace  turns  out  high  grade  hlmik  copper,  and  was  in  operation  inoR 
or  leas  during  1^1  and  1902,  but  was  closed  down  September  19(»2,  owing  to 
a  shortage  of  both  coke  and  water;  supposed  to  have  been  bkn^n  in  n^aio, 
December,  1902.     The  expensive  wagon  haul  of  75  miles  ha5  been  a  serious 
drawback  in  past  operations,  l>ut  it  is  expected  that  a  railroad  vvill  be  coin- 
pletcd  to  within  7  miles  of  the  mine  in  1903. 
TRUE  BLPE  COPPER  MIKES,  LTD.  BRITISH  COLUMBU. 

Lands,  5  claims,  on  Houser  Creek,  Ainsworth  division,  Sk>can  diMrict, 
B.  C,  Said  to  have  exposed  fair  values  in  copper  by  700'  of  devclopmen(> 
work  in  1901.  Idle  at  last  account*. 
TRUST  RUBY  MINE.  COLORADa. 

At  Ouray,  Ouray  Co.,  Colo.     John  Wahl,  supenntendent,     U  eaid  l» 
have  copper,  lead  and  iron  ores.      Xo  returns  secured, 
TUBUTAMA  MINING  &  REDUCTION  CO.  '  MEXlCa 

Haa  vahiable  mining  property  in  the  .Vltar  district  of  Sonora,  Mexico, 
adjacent  Ui  the  property  of  the  Sonora  Mining  *Sr  Milling  Company,  and  i* 
said  to  be  preparing  for  development  work  upon  an  extensive  scale.  Hok! 
ings  of  company  include  390  pertenencias,  area  963  acres.  A  number  of 
"  antiguas/'  or  old  Spanish  mines,  were  developed  on  this  propert^^  Col.  T. 
Bryan,  J.  L.  F.  Swain,  J.  S.  Hurst  and  W.  E.  Van  Slyke  are  among  the  in- 
corporators, and  are  men  of  good  standing. 
TUCK  MINE,  VIRGDIIA 

Located  on  the  Hyco  river  and  A.  A  D.  branch  of  the  Southern  railway 
in  the  Red  Bank  district  of  Halifax  Co,,  Va.  Tract  is  156  acres  in  fee  aixnplf 
and  mineral  rights  to  709  additional  acres.  Haa  three  persistent  mineral 
veins,  2^  to  12'  wide,  apparently  true  fissures.     Oqe  haa  been  traced  aboul 
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9.000',  with    good  mirfaee  showing   far   alio  tit    one    mile,     Eight    shallow 
pits  have  been  bottoined  in  on?  on  anothf  r  vein.     No.  8  pit  is  down  W  m  a  7' 
vein,  a  SKileet^d  sample   therefi-om  assaying  57%  copper  and  $23.SI>  goM 
per   t<3ij. 
TOLLY  COPPER  ICinHG  CO.  COLORADO. 

Office:  Entampuienl,  f/arbon  Co.^  Wyo.  Mine  offioe:  Pearl,  Larimer 
Co-»  CoL  Employs  7  men.  Oi^ganized  IfWll,  under  laws  ut  Wyeiming,  with 
capitalization  SI,U"(M1,CT<M),  shares  il  pur,  noii-asaesnable.  Let^  Davis,  pres- 
ident and  general  manager;  J.  D.  TuUy*  vit^p-prtwident  and  superintendent; 
F.  J,  Lordier,  secretary;  B.  A.  Marr,  tri*»iiurer.  Di  ret  ton*  are  prtM'eding 
officers.  ThetKiore  Davis.  A.  T.  Man*  and  (\  B.  Blake.  Lands,  12  acres,  un- 
patented, with  miHaite  of  6  acres,  fthowing  4  fissure  veins  earrjing  oxide  and 
carbonate  ores.  Ore  IkkI)  being  developed  has  an  average  width  of  25'  and 
estiinat'ed  length  of  4, SOU',  with  estinmied  values  6*7^,  copper  and  $4  gold 
per  ton.  Has  two  30'  shafis  and  one  175'  shaft.  Is  equipped  with  steuui 
power.  C  ompany  will  coiilinne  dc^^elopnwnt  work  in  19^)3,  and  conteni- 
plates  erection  of  u  lfHi-t<in  smelter. 
TUHABERG  MIKE.  SWEDEK. 

A  silver-lead-copper  producer,  588'  deep  at  laat  accounts.     Is  worked 
mainly  for  t^ilvcr,  hut  a  little  copfjer  is  secured  aa  a  ljy*prwdnct, 
JURGOVSKl  WORKS.  RUSSU. 

B  At  Pernio  Russia,  in  the  Ural  district,  D.  C.  Zahanivaki^  manager. 
^■test  available  returns  show  n  priHlncfion  of  3,342  fM>iKlsof  refined  copper 
K  1899. 

Turquoise  copper  minimg  co.  arizoka. 

Mine  t«ffiee:  IVarre,  ( Yxhise  I'o.,  Ariz.     Thos.  Laver>'.  superintendt-nt. 
Has  steam  and  ga^suhne  power.     No  returns  secured* 
TWIN  BUTTES  BORIWG  CO.  .     .  ARIZONA. 

Mine  office:  Tucson,  Pima  Co..  Ariz.     Has  copper-silver-lead  ores,  de- 
veloped bv  Open  cuts. 
TWm-EDWARDS  COPPER  MIIfE  CO.  WORTH  CAROLIHA, 

Office:  Gret^nKboro,  Gniififrd  i'o.,   N.  C.     Organized  Septcjuber,    1902* 
with  capitalization  Sli)f>,t^J+J,  shares  %UH^  par.     Is  reopening  the  <ild  Twin- 
Edwards  copper  mines^  near  Greem^boro.     .Assays  show  gootl  auriferous  ore. 
llie  Tmn  mine  was  worked  before  the  Civil  War^  and  had  an  18'  vein, 
TWO  BIT  GOLD  &  COPPER  MUTIIfG  CO,  COLORADO. 

Property  supplied  to  be  lorHt<'d  in  the  Two  Bit  mining  district  of  i  ol- 
orado,  but  no  relial>le  data  seciired. 
TYEE.  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  45,  Leodenhall  *St.,  London,  E.  C,  Eng.     Mine  office:  Duncan's 
^itation,  Vancouver  Island^  B.  C.     T.  H.  Wilson,  chairman;  Clement  Living- 
Hiotie.  local  director  and  manager;  Wni.  Thompson  Al  Co..  consulting  engin- 
eers; W.   Gardner,  secretary' ;  Thos.   Kidder,  smelter  superintendent.     Cap- 
ital, nominal,  £i80,CMM}.     Lands,  240  acres  on  Ml,  Sicker,  Vancouver  Island, 
C.  held  in  freehold,  but  with  coal  and  iron  rcaerv^ed  by  former  owners. 
shaft,  33*)'  deep  at  hiat  accounts,  showing  ore  body  up  to  35'  in  width. 
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Smeh«T  retuma  from  1901  Rlupmente  gave  S%  copjier,  5  oz.  silver  and  15  pM 
per  ton.  l^mpany  has  a  100-ton  water-jacket  furnace  at  Lady  smith*  oo 
Oyster  Harbor,  li.  ('.»  to  be  blowii  in  ven»'  early  in  1903.  Foundation  in 
laid  for  a  good  sized  concentmior,  and  aerial  tramway  from  mine  to  smelter 
is  under  construction-  Property  is  apparently  of  considerable  promise. 
TZAREVO-ALEXANDROVSKI  WORKS,  SIBESIl 

A  mine  at  Sen lipaiiti risk,  Siberia,  with  an  average  annual  productiooaf 
about  250  metric  Ions. 
UQURCHAISKA  ft  GALIZTTRSKI  MDIES.  RU86U. 

In    the    government   of    Elizapethpol,    Hu^a.     Owned    by    KundrnPf 
Broe.     G.  iliaunaxidt,   manager,   Batmn^   Russia.     No  returns  seceurtd. 
ULroA  GROUP.  CALUORJIIA. 

Address :  care  of  Wm.  L.  Hunter,  owner.  Lone  Pine,  Cal.  Lands  am  to 
Inyo  Co.,  Cal.f  and  include  S  prospects  showing  contact  veins  between  Hmestone 
and  granite,  ores  being  malachite,  tetrahedrite  and  cuprite,  both  aurifenous  and 
argentiferous.  Malachite  outeroppings  10'  to  20'  wide  are  noted.  A  tittle 
development  has  been  secured  and  mine  has  made  limited  sm^ter  shipmeatft 
of  hand-sorted  high-^rade  ore. 
tTNAWEEP  COPPER  MdllfG  ft  MILLING  CO.  COLORADO. 

Office:  probably  Lynn,  Mass.  Geo,  H.  Allen,  president;  Henry 
MerriU,  treasurer;  Jas.  V,  Howard,  secretary' ,  Grand  Junction,  Colorado. 
Ijmds,  6  claims  iLnd  a  millsite,  in  Unaweep  nuning  district  of  Cdondo, 
I leviflopment  work  has  tieen  done  on  2  properties.  Directors  are  men  d 
good  standing,  but  j^ive  no  returns  in  responae  to  repeated  requesift. 
miCLE  SAM  COPPER  CO.  ARI20KA 

Oflice:  523  I>i>uglas  Bldg.,  Los  Angeles,  Cat  Mine  office:  Gilbert,  Ya>'*- 
pai  Co.,  An*.  Employs  3  men.  Oigamaed  1901,  under  lau-s  of  Aiiiona, 
vnih  capttAlization  $1,000,000,  shares  $1  par.  Milo  Bftkier,  prudent;  A.  I 
QmUtn,  \ice-p resident;  \\\  T.  Sunders,  stH-retary*,  treasurer  and  general  man- 
ager. I.*ands,  12  unpat^it^nl  r latins,  area  210  acrrs,  in  Yavapai  rount\,  shov- 
ing se^-end  ore  Inxlies,  of  which  une  h  125'  l»elween  walls,  and  more  or 
lts»  minenUiued  for  full  width,  j»howing  sulphsd**  ores  carrying  vaning 
qiiantities  ui  gi^ild.  snher  and  copper.  The  \eiii  matter  has  stringers  of  rich 
rnpper  ores,  iron  oxide  and  p<irphyry,  these  carrying  values  of  alxHil  175  per 
f«m.  Has  two  shaft*  of  100*  cactv  and  sieveral  sliallow  diaft^  and  pi  tin.  Com- 
(tanv  wilt  sink  shaft  to  SOC^  di.-ptit  and  install  a  lioisi  in  1003. 
UmON  GOPrait  mRIHG  CO.  CALIFORJaA. 

Mlcie  olfiev:  CappeityfMills,  Calavef^B  Co.,  Oal.    G.  MeH.  Rtm,  gcoefml 

>i^^fiac^r;   Da\id   R«a&,  fuperiniendent.     A  contraHi^  stock  inteivsl  Im 

t  .nf  l«f«i  beld  by  the  estate  of  Fredk.  L.  .\nM«,  of  Bostoik.     Thia  waii  lbs 

M   .^«  «^'>r^iftant  eo|)per  producer  of  California,  pi^viooa  to  tlie  develofiinfiilslli 

.mt>^  mtce  I^W.     Iht  Union  was  cipei»ed  rirta  1861  and  ti»e  Union 

M^  ikitn.^.  ihr  latter  long  snic^roBSQiBdaKd  with  the  Union,  shipped 

%if^  tdGI-lSftdc  mainly  to  S^mneea,  and  the  property  paid. 

»•    .i.vKircala.     TV  oiine  w^s  reopened  in  18S7,  cliatd  in  1992. 

'  T^f«o|wtM!«t  In  1900.     IjuA  tadiMle   tbe    Cnioci    attd     Kevstcue 
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roSkCSt  &1^  the  Empire  group  and  odjomln^  tract^s^  in  C'ataverai;  coiintyi  aiuf  J 
tre  commonly  known  as  the  Copperopolis  mines.     The  I'onipitny  also  owm^ 
Nro  claims  adjoining  the  .Vita,  in  Del  Noite  county,  t'al.     The  formation  at 
CopperopoliB  is  a  blat  k  pyritousalate  in  am phihol in?  schists,  this  beit  running 
from  Tuolumne  county  on  the  south  through  Calavems  into  Aiundor  county 
on  the  north.     The  vein  of  pyritous  slate  b  3'  to  40'  wide  with  a  atrike  of  St)*" 
east  of  south  and  a  dip  of  30*  to  the  east.     Property  lies  at  an  elevation  of 
1,100'  above  sea  level.     The  ore  oceure  as  lenses  of  chait'opyrite,  connected 
by  Btringens,  the  letLses  hfl\'ing  an  average  width  of  about  15',  the  main  lens 
being  2^  to  40'  i^ide  and  60iJ'  long.     The  altenitjon  zone,  only  about  30'  i 
in  depth,  cairiea  a  little  native  copper  and  rirh  ijxideii  and  carbonates,  below  "' 
^'hich  occurs  chakopyritc,  carrving  neither  gold  tn>r  silver  and  unusually 
free  from  arsenic,  antimony,  bismuth  and  other  undi^iralile  elements.     So 
pure  is  the  ore  that  the  blister  copper  therefrom  makes  gotwl  wirebars  withoiit  j 
electrolytic  refining.     The  product  is  classifietj  in  two  grades,  tis  smelting 
tire  carrying  10%  to  11%,  aj^d  leaching  ore  carrying  5%  to  6.5%  copper. 
The  main  shaft  is  60'  deep,  bottomed  in  a  15'  vein  of  medium  grade  ore,  and 
the  mine  has  5,254'  of  openings  in  ore.     The  property  haa  a  good  hoist,  pumps, 
■ctc,p  and  necesnan^  mine  builfUngs,     A  lOO-ton  Orfonl  srnelt^^r  wa^s  installed 
in  1889,  but  Is  not  in  itiast.     Operations  are  confined  at  present  tu  making 
cement  copper  from  the  old  dumps,  which  are  extensive,  with  a  fort^e  of  10 
men. 
UFION  COPPER  MDIIIfG  CO.  HORTH  CAROLINA. 

Oificei  U  Broadway,  New  York.  Mine  office:  Gold  Hill,  Rowan  To., 
|N,  C.  Organissed  1899^  under  kws  of  New  Jen^ey,  with  capitalization 
S^^OOO^OOO,  shares  SlO  par.  Annual  meeting  in  May.  Watson  <t  Brown.  80 
Broadway,  New  York,  transfer  agents.  (  alWn  H.  Allen,  president ;  Temple  T. 
Berdani  secretary  ;  Thos.  i\-  Buck,  treasurer;  preceding  officers,  Vernon  C. 
Brown,  Jacob  Field,  John  L.  Dnnomondj  R.  P.  I)oremu.s,  A.  Fletcher,  Jr. 
and  W.  M.  Butler,  dir^'ctors. 

Lands  comprise  about  1 ,150  acres  of  mineral  territory',  in  Rowan  Emd 
Cabarrus  counties,  N.  C,  al>out  15  miles  from  Salisburj'.     The  tract  is  well] 
watered  and  quite  heavily  timbered.     Landjs  carr\'  13  copper  veins  and  one 
vein  each  of  gold,  silver  and  lead,  a  little  work  ha\dng  been  done  on  the  silver 
and  gold  veins.     Principal  mining  developnients  are  on  the  *'  Big  Cut  "  copper 
vein,  on  w^hich  10  shafta  have  l>een  sunk,  there  liping  3  main  working  shafts, 
about  600'  deep  each.     This  ore  body  carnes  a  little  native  copper  and  ox- 
idized ore  in  the  upper  portion,  with  chalcopyrite  below  a  shallow  depth. 
Assays  of  this  vein  have  l>e<'n  t-laimed  to  average  10%  copper,  11 .50  to  $7.50  "* 
gold  and  3  to  30  oz.  silver  per  ton.     It  is  safer,  however,  to  take  the  aasayg'^ 
of  Dr.  A.  R.  LeDoux,  vvhi(*h  give  average*  of  4%  t4J  5%  copper,  40  cents  to 
SI  .20  gold  and  3  to  5  ok.  silver  per  ton.     The  mine  has  a  concentrator  and 
smelter,  which  w^ere  planned  to  have  an  ultimate  capacity  of  5tMl  tons  each,  i 
I  The  smelter  has  roasters  and  two  40-1on  furnaces,  blown  in  Sept,  20,  HM)t,  i 
and  blown  out  in  June  1902,  since  w  hirh  time  the  mine  has  shipped  fon-  ^ 
ceotratea^  the  production  for  September,  liKJ2,  having  been  aboutt  200  toni  ^ 
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of  conccntr&tM  averaging  18%  to  20%  in  tenor.    About  50  men  arc  now 
employed. 

The  affaire  of  the  company  aeem  to  have  been  badly  handled  in  tbf 
past  Ittit  the  present  management  is  apparently  making  even'  effort  toward 
econotntcai  operation.  Expenditvirps  of  tht*  company  to  the  clost*  of  1902 
are  variously  estimaUxl  at  $l,tM)(),(M)  to  $1,5*7(1,000.  Tlie  machinm*  plant 
is  \^ry  extengive,  though  not  so  well  planned  as  might  l>eA»'ished,  including 5 
boilere.  18  hoist^^  3  «r  compreasore^  complpte  electric  light  plant,  etc  Their 
are  4  damd,  with  water  st<»Tage  capacilN'  for  three  months'  operati<in  of  tbr 
reduction  plant.  Buildings  include  concent rat,or,  smelter,  machine  j^hi^p 
15x75',  smithy  40x6*)',  iron  and  brass  foundn^,  sundr\'  engine  and  boiler 
hotisas^  stable  for  400  horses  and  mulea,  office  building,  52-room  hotel  »i>tl 
:iUout  130  dwellings  for  employes  in  the  townsite  adjoining  the  mine,  Thx^ 
\h  also  a  sawmill  with  daily  capacity  of  25,000'  of  lumber. 

vmon  COPPER  minihg  co,  wyomihg. 

Office  and   minu:  Encamj)ment,  raHKm  Co.,  Wyo*     Organized  under 
laws  of  Wyoming,  with  capitalization  $1,000,000,  shares  $1   par.     Londft, 
about  100  acres.     Was  developing  vein  by  shaft,  with  steam  power  equips 
ment  and  small  force^  at  last  aceounl*. 
XmiON  COPPER  SMELTING  CO, 

Addre^sn:  care  of  Wm.  F.  \VfmAi>  <t  Co.  Bond  &  Stock  Co.,  421  Olive  S*t„ 
St.  Loui«,  Mo.  A  very  dubiou«j.  proposition.  See  Exeekior  Copper  Co. 
UlflOir  COPPER  LAND  &  MIHIIVG  CO.  MICHIGAir. 

Office:  Gil  Slate  St.,  Bostmi.  Miu^,  Reincorporated  1R93,  under  bviH 
of  Michigan,  ^\ith  capitalization  $2,5<HI,tMHI,  shares  $25  par,  20,000  sharf* 
unissued.  Anniud  meeting,  fourth  Tuesday  of  March.  Old  Colony  Trust 
Company,  of  Boston,  registrar,  H.  F.  Fay,  president;  W.  B,  Mosinan, 
iM^retary  and  treasurer;  H.  F.  Fay,  John  C.  Wat.son,  W,  B.  Mosman,  Wm. 
L  Colby,  Stephen  R.  Etow  and  R.  R.  Gmjdell,  directors;  Jas.  Chynoweth,  sup- 
erintendent. Company  owns  upwards  of  7,000  acres  of  land,  praclicaU)' 
all  on  the  riiineral  belt,  in  Keweenaw,  Houghton  and  Ontonagon  counttis, 
Michigan.  Much  of  tlie  laud  is  co veered  with  valuable  timber.  Company 
had  a  cash  balance,  Jan.  I,  1901,  of  $101.i70.74» 
UmOH  DEVELOPMENT  CO.  CALIFORWU. 

Supposed  to  have  an  office  in  Boston,  but  letter  not  delivered  by  postal 
authorities.  Property  is  the  Juanita  claim,  in  the  Morrow  diJftrict,  26  miles 
east  of  Johannesburg,  San  Bernardino  Co.,  Cal.  Vein  is  apparently  a  con* 
tact  between  granite  and  litnestone.  Ore  is  chalcopyrite  in  a  t&lcose  ganguc; 
carrying  $3  gold  per  ton.  Has  four  shafts,  deepest  212', 
imiTED  ALKALI  CO,,   LTD.  SPAIf. 

Office:  St,  Helens,  England.  Spanish  office:  Huclva,  Spain.  Wm 
Guthrie  Bowie,  mine  manager,  ( ^ipital,  £8,750,000.  This  is  a  great  chemicil 
and  manufacturing  corporation,  with  which  mining  is  merely  an  incident. 
The  company  has  extensive  works  at  St.  Helens.  Rvmiom,  Flint,  Widness  aiul 
Glaagow,  and  make?  extensive  use  of  Spanish  and  Portuguese  p>-rit«,  which 
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lUie  burned  for  stilphur.     The  tintlcr  of  the  nipriferous  pyritt*»  is  treated  for 
ropper,  which  la  secured  by  c^eFiieiitatiun. 

The  prinelpHi  8ptinish  holdiiiKs  of  the  t'ompany  are  the  Mont*?  Hubio 
group  of  mines,  owned  by  C.  ^  .).  Hundheinj,  and  held  on  royalty  under 
lease  secur*^  in  fall  of  191)2.  The  xMnnfe  Rubio  group  includes  the  Monle 
Rubio.  Gibraltar  and  Atbalcal  .^balcxd  groups  of  old  tnine  workings,  hav- 
ing a  combined  area  of  upwards  of  100  hectares.  These  mines  have  been 
worked  only  to  the  level  of  ihe  nearest  stream  by  the  Romann  and  their 
suceeasora.  The  deposit  is  really  an  iron  ore  body  carr}  ing  copper  m  many 
forms,  as  oxides,  carbonates,  Bulphides  and  sulphates.  The  old  workings, 
tlhough  comparatively  superficial,  di.sclose  enormous  majbses  of  ore  and  the 
iudieaiionis  favor  th«?  exii*tcnce  of  exten-sivr*  depoi<it8  of  unaltered  iron-suh 
phides  at  great-er  depth.  Compatiy  akci  lum  wuine  important  leases  of  mineral 
lands  un  the  river  Guadiauii,  whirh  will  be  tlirtrouglily  tested  later,  and 
plans  buildinfT  a  railroad  of  22  kilometres  frfim  Monte  Rubio  to  Coifta  V' eral, 
cm  the  Guadiana,  and  cf^tahlifthing  wharves  at  that  point,  for  ore  shipments 
|jo  Great  Britain. 
UHITED  BINGHAM  GOLD  h  COPPER  MINlIfG  CO.  UTAH. 

Office:  Salt  Lake  rity,  Utali.  Louis  Mtwire,  president;  Adrian  Han- 
Auer,  Jr,  secretary.  Lands,  several  acre?^  of  patented  ijround  in  the  Bingham 
district  of  Salt  Lake  (  o.  It  is  sukl  l<»  be  the  company's  plan  to  work  this 
ground  through  the  tunnel  of  the  I'niLed  States  Mining  Co,  No  returns  secured. 
UmTED  BUFA  MIITES.  MEXICO. 

Offi<"e:  1  Exchange  place,  Jersey  t'ity.  N.  J.     Oi^gauized  1903,  under  laws 
of  Xew  Jersey,  vvith  capiiahzation  |{^00,fM>0,  shares  $1  par,  to  mine  copper 
and  other  f»re«  in   Mexico. 
imiTED  COPPER  CO.  MOHTANA. 

Office:  31  Nassau  St.,  New  York.  Mine  office;  Butte,  Silver  Bow  To., 
Mont.  Organized  Apr.  28,  lV>f>2,  under  laws  of  New  Jersey,  with  capitaliza- 
tion $80,000  ,OfW),  in  J5,(MMj^0IXI  preferred  «tock  pa>ing»?  mi-annual  dividends 
of  3%,  and  |75,(MW),0*K)  coiiunrm  slock  in  750,000  shares,  par  SUM),  of  which 
J50,<100  shares  havt»  been  i^surd.  Said  tu  have  begun  business  May  1,  1902, 
with  $600,0fMJ  cash  surplus,  and  to  have  ended  1902  with  a  surplus  of  nearly 
$1,*XM)jOOO*  F.  Aup;\ist  Heinze,  president;  Arthur  P,  Heinze,  first  vice-pres- 
ident; John  Mm'Ginnis,  second  vice-pri*8ident;  Richard  Lacy,  secretar}^; 
Stanley  GifTord,  treasurer^  F.  A.  Heinjte,  Jc»hn  MacGinnis,  Stephen  E.  Nash, 
A.  A,  Brownlee,  Hcnnk^  Budjje,  A.  P.  Heinze,  Jacob  Langeloth,  Frederick 
Whittridge  and  CI.  Rtnisens,  dire(*tora;  Flallgart^n  «fe  t'o.,  of  New  York,  trans- 
fer agents;  Metrop*»litaii  Trust  t'o.,  of  New  York,  registrar.  Stock  is  listed 
on  the  Boston  ejtrhauge. 

This  is  a  securities  holding  corporation,  its  assets  consisting  exclusiveh' 
of  stock  in  sutjsidiar>*  corporations,  and  is  organi/^ed  along  the  same  general 
lines  as  the  Amalgamated  fbpper  ( 'o, ,  which  the  United  t^opper  Co.  was  fonned 
Xg  fight,  and  with  which  it  will  doulvllciss  be  amulgamaled  in  time,  utdessit 
should  happen  that  the  Amalgainated  be  united  with  the  Unitt*d  instead  of 
the  United  being  amalgamated  with  the  Ajiialgamaied-     F,  A.  Heinze  and 
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his  aasooiat**.s  in  the  Montana  On^  Piin^ia^mg  dt.  iim  credited  with  hddiof 
considerably  more  tiian  a  eontrtjlliii^  interest  in  llie  fttock  tHSue* 

The  United  t't>pper  Co.  ht^iiti  busine?<s  t\si  the  nwner  of  70,7^1  fifunii 
of  the  Montana  Ore  Purehasing  Co,;  12rt,iyMI  nharen  of  NippiT  (onsoJidAlai 
Copper  Co.;  954).l)i)0  uliiues  of  the  iJehmml  Mining  Co,;  1,900/MlO  shamcf 
Cora-Rock  laland  Mining  dx  and  2,l»5<i,(MM>  shnres  of  Minnie  Hefdy  Umoi 
Co,,  this  being  96%  of  the  stoek  issut*  of  ejw*h  compan>'  named,  h 
addition,  the  United  Copper  Co,  tfvms  the  entire  iiwne  of  $1,000,(JUO  fin* 
mortgage  bonds  of  the  Montana  Ore  Purehacinj?  Co.  juid  the  entire  \ame<^ 
$2,500,000  first  inort^aiie  lionds  of  the  Nipper  Consolidated  Copper  to. 
i'he  prinripul  valne  of  tht^i*  holdings  lies  in  the  st^x'k  of  the  Montana  0T<^ 
Purchasing  t*c*.,  which,  with  it.H  variouK  8ubeidiar>'  corporations,  is  eagni^d 
in  extensive  rLii§:atii>n  with  the  Amalgamated  f  Vipper  Co,,  there  being  nearfy 
llM)  separate  actions  at  law  between  these  corporations,  with  no  seeming  poM- 
bility  that  the  litigation  will  ever  be  ended,  except  by  the  colUpee  of  one  of 
the  companies  or  by  nuitual  iigrix-ment  outside  of  the  courts.  The  JohiwtOft 
and  Rarus  mines  of  the  Montana  Ore  Piirt^haaing  Co.  adjoin  the  Pcnuij'l* 
vaola  mine  of  the  Boston  it  Montana  Co.,  contr«iUed  by  the  AmalganuUai, 
and  all  of  these  properties  are  in  such  a  fog  of  litigation  that  it  not  only  woaM 
be  hopeless,  but  a  sheer  waste  of  titne  as  well,  to  attempt  t<»  give  any  lucid  «* 
planation  of  this  muddle,  which  engfigi.»i<  the  time  of  a  small  army  of  Iflwvwi, 
clerks  and  mining  experts,  and  clogs  the  courts  of  Montana  with  an  atnouot 
of  litigation  that  apparently  cannot  bt*  adjudicated  in  court  within  the  n«t 
hundred  jcars.  The  Minnie  Heal>*  is  abfj  effectually  tied  up  by  litigation  and 
is  in  the  hands  of  a  receiver,  llie  lawsuits  connected  uith  the  other  mia» 
of  the  United  Copper  Co.  are  comparatively  few  and  unimportant,  judiE«<i 
by  the  Montana  staiidard- 

The  Cora  is  said  to  be  showing  excellent  values.  The  Minnie  Hesly  l* 
undoubtedly  a  very  valual>le  mine,  but  its  future  is  enveloped  in  a  hate  li 
lawsuits.  The  Harus  mine  of  the  Montana  Ore  I^l^chasing  Co.  is  probablt 
the  best  of  the  Heinze  properties. 

The  first  9omi*aiuitial  dividend  of  3%  on  the  preferred  stock  was  paid 
Nov.  1 ,  1902,  and  the  lonjpany  hopes  to  pay  a  2%  dividend  on  the  outsUuid'- 
ing  common  stock  on  May  1,  1903>  the  first  anniveTBary  of  the  cotnpADy'B 
orgoniication. 

The  United  Copper  Co.  miffered  cterious  loss  by  the  burning  of  the  ccm- 
eentrator  at  Butte  that  was  used  by  the  ^'aricjus  subaldiary  corpora  ttons.  Con- 
centration is  now  being  effected  at  Basin,  Jefferson  Co.,  Mont.,  some  dlstaiice 
from  the  mines.  Production  of  th<»  varii>us  mine^  controlled  by  the  United 
t  opper  Co.  was  at  the  rate  of  mort^  than  2,500 ,niK)  ll>w.  monthly,  at  the  close 
of  1902,  The  nominal  product  ive  capacity  of  the  various  mines  may  be  placfd 
at  35.01K),(>U0  to  4(\00n.000  lbs,  of  refined  copi>er  yearly,  when  equipped  with 
full  concentrating  ami  Hmelting  facilities, 
UNITED  COPPER-GOLD  MINING  &  EXTRACTION  CO.  AJRIZOHA. 

Address:  care  of  A,  Steams,  president,  Cleveland,  Ohio;  Benj,  J,  P^ny, 
\^ce-preaident  and    general    manager,     Denver,    Colorado.     Capitalised   al 
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11,000.000,  shares  SI  par.    Landfi,  Sclninis,  area  about  95  acres,  near  Wicken- 
biirg,  Maricopa  (^o.,  Ariz-,  an-  said  to  show  an  orv  body  «f  18'  to  24',  BK^aying 
15%  copper,  $8  gold  and  13  to  20  ox.  silvpr  ppp  ton. 
UWrTED     GERBiAN     COPPER     MINES,     LTD-  GERMAJfY. 

Had  an  office  at  21,  FinsKurx-  ravnuent,  l^nd(in»  E.  C,  Eng.,  but  letterso 
addressed  was  returned   uiiclaiiiuxl   October,    1902.      Property  of   company 
was  at  Muenster-am-Stein,  Bavaria,  Germany, 
UWITED  GLOBE  MIlfES.  ARIZONA. 

Office:  99  John  8t.,  New  York.  Mine  office:  Globe,  Gila  Co.,  Ariz,  Jas. 
Douglas,  president;  Geo.  Notniaii,  secretary  and  Ireasurer;  N.  S.  Berray, 
superintendent.  Lands,  next  west  of  the  Old  Donnnion  group,  in  the  Globe 
district  of  Gila  Co.  Has  been  worked  for  some  years,  lai^gcst  production 
having  been  2,847,460  lbs.  in  IS98.  Output  for  1901  was  83(*,100  lbs.  No 
copper  was  made  in  1902,  and  company  does  not  expect  to  make  any  in  1903. 
Ore  is  a  highly  siliciouB  sulphide,  requiring  heavy  fluxing.  Has  a  2<)0-tijn 
snelter  at  the  mine,  which  has  been  idle  for  several  yenin,  ore  l»eing  shipped 
to  WL  Paeo  for  reduction,  on  i^'count  of  lack  of  suitable  ctipKferous  flux  in  the 
Globe  district.  Company  securetl  a  flat  rate  of  113  per  Ion,  in  November, 
1902,  on  ore  shipped  from  Globe  to  El  Paso.  Company  w^iU  continue  explora- 
tor>"  and  development  work  in  1903. 

mnXED  GOLD  9l  COPPER  CO*  NEW  MEXICO  &  CALIFORNIA, 

Office.  801-159  USalle  St,,  Chicago,  111.  Hrtinch  offices:  New  York; 
Columbus,  Ohio;  8anta  Fe,  N.  M.  Mine  office:  Lonlsburg,  Grant  Co.,  N.  M. 
Organiaced  1902,  under  laws  of  New  Mexico,  with  Ciipitalizatimi  S5,000,f)00, 
shares  SI  par.  R.  M.  Wilbur,  president ;  F.  W,  Norwood,  %'ice-pre*!ident ;  W. 
F.  Wej^bum,  secretary  j  Wilson  L  Daveuny,  assistant  i-ecretarj* ;  D.  A,  Walk- 
er, treasurer.  Lands  are  in  New  Mexico  and  California.  New  Mexico  hold- 
ings are  4  groups,  area  400  acres,  about  5  miles  from  Santa  Fe,  N.  M,,  showing 
auriferous  and  argentiferous  oxtdi?  and  earlionate  ores  of  copper.  The  second 
New  Mexican  group  has  7  cUims,  area  140  acres,  in  the  Gallinasdistrict  of  Lin- 
coln Co.j  showing  a  dike  ranging  10'  to  100'  in  width,  carrying  copper,  gold  and 
silver.  The  third  New  Mexican  group  is  4  claims,  area  120  acres,  in  the  San  An- 
dreas district  of  Socorro  Co,,  40  miles  east  of  Engle,  where  workings  show  two 
large  fissure  vems,  giving  good  assay  values  in  copper,  lead,  sUver  and  gold. 
The  fourth  group  in  New  Mexico  has  5  claims,  area  100  acres,  in  the  Shake- 
speare or  Virginia  district  of  Grant  Co.  This  group  is  lieing  developed.  Com- 
pany ts  also  opening  gold  mines  in  the  Cherokee  district,  about  If)  miles  from 
Oroville,  Butte  Co.,  Cal.,  on  S  claims,  area  100  acres,  carrying  gold  placers  and 
a  quarts  lode,  the  latter  hai'ing  about  1,700'  of  underground  openings- 
UNITED  METALS  SELLING  CO, 

Office :  1 1  Broadway ,  New  York.  Organized  1899,  to  take  over  the  metal 
brokei^e  business  of  Leuisohn  Bros.  Jesse  Lewisohn,  president;  Adolph 
Lewisohn,  Jesse  Leuiaohn  and  Urban  H.  Brought  on,  executive  committee.  The 
company  does  a  general  brokerage  busines?*  in  metals,  the  great  bulk  of  ita 
trade  being  in  copper,  of  wMch  it  i»  much  the  Largest  broker  of  the  world. 
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imiTED  STATES  BfilfrnG  CO.  UTAE 

Office:  4  Postoffico  Sqimre,  tki«ton,  Mass.  Western  office;  51)8  tMv 
Blk*,  Salt  Lake  C'lty.  l^tah.  Mine  offices :  BinRham  (/any on,  Salt  I 
Utahp  and  Thitio,  Juab  Co.,  Utah.  Organ iiiod  1890  and  reorgmiurr  - 
with  capitaliialion  |2l,MK>,lMK),  in  860,000  share*,  par  125,  of  which  42u,m 
shares,  or  approximately  one-half  of  I  he  authorizc<l  capital*  were  issued  at  tlif 
close  of  1902.  Company  hm  an  authorixed  bond  iasue  of  $0<X),tXK),  of  hIuHi 
$320,000  of  firet  mortgage  bonds  arc  oT»t«tanding,  these  having  been  rilW 
fo^  payment  8ept.  1.  19(J3,  at  105  and  accrued  interest.  Bcmdholdera  >rr 
given  the  option  of  exchangint?  debentures  for  capital  stock  at  par,  until  ret in" 
nient  of  bonds.     Company  also  has  a  floating  deht,  eiiitimated  at  $400^000, 

Robert  D*  Evans,  president ;  F.  W,  Batcheldc r,  ^fecretarj^ ;  Albert  F, 
Hold  en,  general  manager;  A.  P.  May  bury,  superintendent;  Geo.  H,  Fisch^T, 
smelter  superintendent;  Hichard  E.  Parker,  consulting  engineer;  Aron  H'lrach 
A  Sohn,  Halberstadt,  Germany,  sales  agent.s,  represented  in  the  United  Slftta 
by  L-  Vpgelstein,  of  New  York. 

The  mines  of  the  company  are  in  two  groups,  one  at  Binghatn  and  one  at 
Tmtic,  The  properties  at  Bingham,  which  were  the  original  holdings  of  the 
company,  include  the  Telegraph,  Old  Jordan,  Niagara  and  adjoining  ebiims. 
The  Niagara,  which  m  apparently  of  the  least  iniportJincet  Is  held  through  a 
stock  interest^  and  minority  *it<>ckholders  have  fomented  moreorles»litigattoo. 
The  Telegraph  and  Old  Jordan  weiv  originall)  silver  mines,  opened  on  a  fisiUT^ 
vein  of  silver-lead  ore  crossing  the  big  Bulphide  copjjer  l>eii  from  which 
the  present  production  i^  secured.  The  copper  ores  are  silicious  and  deficient 
in  iron,  byt  in  connection  with  the  iron-sulphide  ores  of  the  Tintic  group  fur- 
nish an  eKcellcnt  furniice  mixture.  The  Bingham  or«*  range  In  tenor  from  I  5% 
ttt  2%  in  copper,  viTlh  $1  to  f2  in  gold  and  2  to  5  oz.  silver  per  ton.  The  mine 
openings  are  very  extensive  and  ore  is  carried  by  trestles  from  the  mines  to 
Bingham  J  y  net  ion. 

The  Tintic  group  includes  the  rcntennial-Kureka  and  Tintic  minea.  Con* 
trol  of  the  Centennial' Eureka  is  held  thmiigh  ownership  of  all  but  fibout 
100  shares  of  the  capital  stock.  1  he  Centennial- Eureka  has  been  a  large  divi* 
dend  payer  in  the  past.  The  I'intic  properties  are  old  and  deep  mtnes,  hav- 
ing been  opened  to  about  1,500'  depth.  The  ore  is  found  in  two  grades,  Ibe 
oxides  and  carbonates  carrying  high  vtdues  in  gold  and  sih'er  and  ranging  from 
f  10  to  S30  i>er  ton  in  value,  with  upwards  of  150,000  tons  deveJoj>ed.  The 
low-grade  deposits  are  of  enortnoiis  extent  but  earr\^  only  small  gold  and  sil* 
ver  values.  In  December,  1902,  the  Centcnnial-Eureka  was  opening  what  i* 
apparently  a  large  body  of  high-prade  ore,  giving  avera^  aasays  of  5%  cop- 
p€*r,  $6  gold  and  40  to  50  ot.  silver  jier  ton.  The  various  mines  of  The  Ignited 
States  Co.  have  about,  2,000 ,0t>0  tonn  of  ore  blocked  out  for  sloping,  of  which 
about  90%  is  low  grade.  The  mines  are  equipixjd  with  steam  and  electric 
power. 

The  smelter  is  at  Bingham  Jxmction,  in  the  neighl>orhood  of  the  work* 
of  the  Utah  and  Bingham  companies,  'Phe  reduction  plant  is  exceptionally 
well  planned  and  complete  in  every  appointment,  having  been  built  at  a  co^ 
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of  considerably  more  than  $700,000.  The  smelter  was  planned  by  Geo.  K. 
Fischer  and  erected  under  his  supervision.  The  operation  of  the  plant  is  ren- 
dered automatic,  as  far  as  possible,  by  the  adoption  of  the  latest  mechanical 
devices.  It  is  expected  that  this  plant  will  do  more  or  less  custom  work,  in 
addition  to  handling  the  ores  of  the  company.  Fires  were  started  in  Septem- 
ber, 1902,  for  a  trial  run,  and  the  first  furnace  went  into  regular  commission 
eariy  in  November,  1902,  with  3  furnaces  in  blast  at  the  close  of  the  year,  and 
2  more  nearly  completed,  to  be  blown  in  early  in  1903,  while  the  sixth  and  last 
furnace  vnXi  be  completed  and  blown  in  a  few  months  later.  The  furnaces  aie 
of  250  tons  nominal  capacity  each,  and  use  the  pyritic  8>'stem,  utilizing  the 
sulphur  in  the  ore  as  fuel.  The  converter  plant  has  a  daily  capacity  of  850 
tons.  Limestone  is  used  for  fluxing.  Ore  is  smelted  to  20%  to  22%  matte 
at  the  first  fusion,  and  blown  up  to  40%  to  50%  matte  in  the  second  blast. 
Blister  copper  from  the  converters  is  sent  to  the  Delamar  works  at  Carteret, 
N.  J.,  for  electrolytic  refining.  The  smelter  has  an  electric  plant  for  operating 
the  traveling  cranes  and  furnishing  light.  The  plant  has  worked  ver>'  smoothly 
from  the  start,  and  slag  losses  are  only  0.2%,  which  is  ver>'  good  practice. 

Barring  imforseen  contingencies,  the  United  States  should  make  1 0,000,000 
to  12,000,000  lbs.  of  copper  in  1903,  and  after  wiping  out  the  floating 
debt  should  be  able  to  retire  the  bonds  in  September,  1903.  If  the 
bondholders  exchange  for  stock,  as  is  likely  to  be  the  case,  the  company 
should  be  able  to  declare  a  small  dividend  about  Jan.  1,  1904.  Although  the 
ores  are  of  very  low  average  grade  the  mines  are  extensively  developed,  the 
plant  is  unusually  complete,  and  the  management  of  the  company  is  good. 
maXED  STATES  MnnNG  &  SMELTHfG  CO.  MEXICO. 

Jos.  G.  Kitchell,  president;  Henry  Voorce  Brandenburg,  treasurer;  Thos. 
B.  Johnson,  £1  Paso,  Texas,  mine  superintendent.  Capitalization  $5,000,000. 
Lands,  about  45  miles  from  Hermosillo,  Sonora,  including  the  San  Jose 
de  Gracia,  or  Ajogada  mine.  No  answers  received  to  requests  for  informa- 
tion. 
UNITED  STATES  &  GUERRERO  EXPLORATION  CO.  MEXICO. 

Office:  Ashland,  Ky.  Capitalization,  $1,000,000.  Dr.  J.  Letton  Mar- 
tin, president.  Property,  148  acres,  near  the  Pacific  ocean,  in  the  states  of  Mich- 
oacan  and  Guerrero,  Mexico,  lands  in  the  fonncr  state  being  near  the  Inguaran. 
UNITED  VERDE  COPPER  CO.  UTAH. 

Office :  49  Wall  St.,  Boston,  Mass.  Mine  office :  Jerome,  Yavapai  Co.,  Ariz. 
Oiganized  1899,  under  laws  of  West  Virginia,  with  capitalization  $3,000,000, 
shares  $10  par,  succeeding  the  corporation  of  the  same  title  organized 
under  the  laws  of  New  York,  the  assets  of  the  old  company  having  been  trans- 
ferred to  the  new  corporation  at  the  nominal  figure  of  $500,000.  ^Bonded  debt 
authorized,  $3,000,000,  due  Sept.  30,  1949;  outstanding  bonds,  $2,299,680. 
Company  is  conducted  as  a  close  corporation  and  Senator  W.  A.  Clark  is  sup- 
posed to  o^ii  about  90%  of  the  capital  stock.  Annual  meeting,  third  Monday 
in  Februar}'.  Dividend  payments  given  later,  in  connection  with  production 
and  costs,  at  end  of  this  article.  W.  A.  Clark,  president;  Jas.  A.  McDonald, 
vice-president;  J.  C.  Kennedy,  secretary'  and  treasurer;  W.  A.  Clark,  Ja9-A, 
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Mr  Donald,  Chas.  W,  Clark,  Betir>*  Atwatcr,  Jus,  I<Jt<*he«,  iiirrcf4>r»:  Jt»»  L. 
Giroux,  manager;  H,  J,  Allen,  superintendent;  Ottu  Strodtlmff,  ehicf  clerk. 

The  United  Verde  was  originall>^  a  iimidl  gold*imd  silver  mme»  until 
bought  by  Senntor  Clark  in  18SS.     Mineral  laiidji  are  13  patented  clainiB,  area 
250  acres,  with  siindr}'  adjoitiing  lands,  Icicated  in  the  Bla<?k  HilJ  range  At  iD 
elevation  of  5,600'  al»ove  sea  level  and  1 ,800'  above  the  vaUev  of  tl»e  Rio  Vcfde. 
The  mine  is  in  a  zone  of  slates  and  intrusive  dioritic  rock:*,  the  neigbborinf 
limestone  l>ein^  unconfonnably  superimposed  and  apparently  ha\"ing  no  con- 
net^tion  with  the  ore  deposits.   The  mine  is  opened  fm  a  single  monstroua  leaeie 
of  sjulphide  ore,  in  slate,  the  lense  haviiig  a  dip  of  72^  and  being  intruded  by  a 
quartzite  dike  7<»'  wide,  camnng  about  1%  copper  and  I  to  1 3  o2.  gold  per  lon^ 
which  is  used  for  converter  linings.     The  gossan  outcrcip  carries  auriferoua 
and  argentiferous  oxide  and  carbonate  ore*  to  a  depth  of  about  160';  tliese 
ores  have  been  largel>'  worked  out.     The  zone  of  secondar>*  enrichment  car- 
ries mainly  chalcocite,  with  some  coveHite  and  other  alteration  minerals  of 
copper,  all  highly  argentiferoy^.     The  unaltci-ed  ores,  mainly  chalcopyrite, 
with  a  little  bornite,  are  both  auriferous  und  argentiferous.     In  mining  no  a»- 
fl*irtment  is  made  and  no  conrentralion  \b  attenipted,  pver>^thing  from  the  mine 
openings  going  to  the  furnaces,  the  average  of  the  ore  taken  from  the  openingB 
being  7%  to  S%  copper.     There  are  ver\'  few  copper  mines  that  can  do  this. 
The  ore  is  ver>'  rich  in  sulphur  and  much  heat  is  genenite^d,  spontaneous  com* 
buiition  being  frequent.     Access  to  the  mine  is  secured  with  extreme  difficulty 
and  only  upon  n  written  order  from  Senator  (lark,  and  such  orders  are  rrmiirk^ 
ably  scarce.     EmployeH  are  cautioned  against  giving  out  any  infonnatioo 
whatever  regarding  the  undergroimd  openings.     A  practical  miner  of  good 
judgment  and  veracity  assures  me,  from  personal  investigation,  tluit  the  mine 
is  fully  opened  to  about  the  seventh  level  and  has  *'  hundreds  of  acns  of  ground 
opened  for  stoping. "     Possibly  this  is  too  high  an  estimate,  hut  it  is  known 
that  the  advance  openings  are  very  ext4?n.sivp  and  the  ore  reserxies  enonnoua. 
E«tt!nat'es  of  ore  in  sight  var>'  greatb',  and  are  meit>  gnesses  at  best,  but  a  con* 
servative  figure  of  the  ore  devcKipt^  would  be  l5,rM)0,500  t^  20,000,000  tons, 
Cfintaining  between  1,0(H>,000  and  l,500,mjO  toni:  of  pure  copj^er.    Thia  ore  is 
developed  above  the  &W  Icvrl  and  diamond  drill  borings  show  ore  to  a  depth 
of  about  2,00U'.     Whether  the  ore  is  leaner  in  the  bottotn  is  not  known,  but  in 
all  likelihood  it  decrpty<es  materially  in  iill   metallic  values  at  depth.     The 
lensc  ia  at  lea^t  1,!)U[J'  long,  wilh  an  extreme  width  of  000',     Th*»  mine  is 
worked  pillar-and -stall,  and  timbering,  when  used,  is  pbced  as  square  aela. 
Worked-out  stopes  are  filled  viith  barren  rock  l>last<?d  from  the  rnonntaiu  side 
above  the  mine  and  milled  into  the  abandonctl  stopcj*.     Thi«  imu'tice  is  re- 
garded as  sonn^w^hat  dangeroti,s.     The  deepest  shaft  of  the  mine  is  but  TtW 
and  much  troulile  has  been  experienced  m  the  past  from  the  drawing  d 
shafts.     The  main  working  shaft  is  6x18',  i*^|uiptied  \nth  two  double-deck 
cages  and  has  a  7D0-h.  p,  hoist,  capatile  of  raising  :j-ton  lo:ids  from  a  depth  of 
2,1  KKV.     a  large  new  shaft  tM)0'  from  the  main  working  shaft  has  5  compart- 
ments, and  will  ha\*e  four  vngm,  worked  In  counterbalance.     The  mine  is 
equipped  underf  round  with  electric  haulage. 
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The  ore,  owing  to  excess  of  sulphur,  frequently  catches  fire  from  spontane- 
ous combustion.  A  sharp  watch  is  kept  for  such  fires,  and  whenever  possible 
tbey  are  caught  at  their  inception  and  extinguished.  When  the  fires  get  be- 
yond control  the  burning  ground  is  walled  in  by  solid  masonry  bulkheads  and 
the  fire  is  allowed  to  bum  itself  out,  or  failing  that,  to  bum  on.  Owing  to  the 
more  or  leas  shattered  condition  of  the  lense,  it  is  difiicult  to  entirely  prevent 
acee»  of  air,  and  very  little  air  will  keep  a  fire  in  a  sulphide  ore  mine  burning 
indefinitely.  In  August,  1902,  a  fire  that  had  been  buming  since  1897  on  the 
third  level,  where  some  stopes  run  5Q%  sulphur,  broke  out  on  the  fifth  level, 
causing  a  total  suspension  of  mining.  The  snielt>er  was  closed  and  the  entire 
force  laid  ofif.  AU  surface  o|>enings  were  scaled  and  im  att-empt  made  to  ex- 
tinguish the  fire  by  pumping  the  mine  full  of  carbonic  acid  gas.  The  carbon 
dioxide  was  made  by  treating  cmshe4  limestone  with  dilute  sulphuric  acid, 
in  iron  tanks,  the  gas  being  forced  by  its  own  pressure  into  the  top  of  the  shaft, 
whence  it  fell  by  gravity  to  the  bottom  of  the  mine,  displacing  the  atmospheric 
air.  The  fire  was  thought  to  be  under  control  and  the  mine  and  smelter  were 
opened  about  the  middle  of  November,  after  some  three  months  of  idleness,  and 
at  the  close  of  1902  two  furnaces  out  of  six  were  in  blast  again.  It  is  hinted 
that  the  owners  took  advantage  of  the  fire  to  eliminate  a  certain  class  of 
labor,  as  considerable  friction  had  developed  between  the  management  and  the 
Miners'  Union.  The  mine  is  subject  to  bad  caves,  one  of  which  carried 
down  the  oflice  building  and  killed  a  number  of  employes  several  years  ago. 
From  the  miners'  standpoint  the  United  Verde  is  not  an  especially  desirable 
working  place.  The  openings  are  ver>^  hot  and  the  acid  waters  cause  blisters 
and  ^sores  upon  the  unprotected  skin,  while  the  mine  fires  and  caves  render 
undeiiground  work  more  or  less  dangerous. 

All  ore  from  the  mine  is  sent  to  the  500'  level,  and  thence  trammed 
through  a  1,300^  tunnel  to  the  roast-yard,  where  the  ore  is  heap-roasted  with 
cordwood,  on  contract,  in  500-ton  heaps,  six  weeks  being  the  average  time  re- 
quired for  roasting  each  heap.  When  roasted  the  ore  is  trammed  back  into 
the  mine  through  the  tunnel,  and  hoisted  through  the  shafts  to  the  smelter, 
the  exceedingly  precipitous  nature  of  the  ground  rendering  it  impracticable 
to  secure  direct  connection  between  the  smelter  and  roast-yard  except  through 
the  mine.  The  smelter  and  the  town  of  Jerome,  whicli  has  gro\^Ti  up  around 
this  mine,  are  in  a  narrow  gorge  and  the  smelter  stands  squarely  on  top  of  the 
mine.  Much  trouble  has  been  experienced  from  the  settling  of  the  mine, 
which  has  more  than  once  injured  the  buildings  and  machinery'. 

The  smelter  is  of  800  tons  daily  capacity,  haNiiig  0  water-jacket  blastfur- 
naces of  160  tons  capacity  each,  and  1  reverberator}-  furnace  for  smelting  ores 
especially  rich  in  gold  and  silver  and  for  reducing  the  ^ue  dust,  also  a  tilting 
caating-f  umace  for  making  anodes  of  blister  copper.  It  is  said  that  four  of  the 
160-ton  furnaces  will  be  replaced  by  furnaces  of  300  or  400  tons  capacity  each. 
The  smelter  has  two  50-ton  electric  traveling  cranes  for  handling  matte,  slags  and 
converter  shells.  There  are  six  stands  of  converters,  with  15  mammoth  shells. 
A  350-h.  p.  engine  and  dynamo  furnish  electric  light  and  power.  Two  of  the 
150-h.  p.  engines  in  the  smelter  have  been  replaced  by  engines  with  aggregate 
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rApncity  of  l/XM)  h.  p.  The  smplt^r  stack  has  a  wTwn  top,  toc»aich  6uc«iujit, 
'Hit*  mirface  equipment  of  the  mine  b  very  eoniplct-e,  although  the  pUntiit 
badly  cramjx'd  for  rooiu»  and  electric  power  b  verv-  exteiisivply  used^  ix>th  on 
siiritwe  and  imdergroimd,  AiuHitis  from  the  smelter  are  shipped  1o  Nei*-  Jer- 
sey for  elec^ truly ti*-  refining,  Senator  (.'larkV  VVmlark  Wire  Works  at  Elizabeth. 
>J.  J»,  taking  a  considerable  part  of  the  refined  copper.  The  water  from  the 
niine  is  leached  through  tank?  near  the  smelter,  and  the  copper  carried  in  solu- 
tion is  precipitated  on  scrap  iron.  The  water  supply  \»  ^aiit,  comirig  from  it 
considerable  distance  by  gravity,  and  is  carefully  husl>anded.  The  coke  for 
the  smelter  comes  from  Senator  t'lark's  coal  mines  at  Gallup,  N.  M,,  costing  112 
to  $15  per  ton,  and  wood  for  the  roa^t-heaps  co«t»  SS  per  cord.  Coid 
and  coke  being  scar«*e  and  hijih-prii't'd,  cx|jeriment«  T^ith  crude  petroleum 
were  made  by  tlie  smeller  durhi^  PA\2,  with  fair  prospects  of  success.  Tlie 
Tnited  \^erde  p:iv<*s  employ  men  I  normally  t*»  1,2(HI  to  1,5U0  uien,  the  mineni 
working  K*hour  sbifta,  at  gt»od  wag<*«. 

The  town  of  Jeromf  In  elcpenden!  on  the  rnit4?d  Verde  for  aii  existence. 
Henator  TUirk  li.i8  Imiii  a  $250, (M)0  ]m\v\,  which  furnishes  rooms  at  $$  per 
month  and  table  board  at  $7  per  wet*k  to  cniploye^,  these  figures  being  nienelv 
the  ordinary-  !H>arding*ht>o>ie  cliarges  in  Arizona.  Jerome  is  connected  with 
the  out*5rclc  world  by  the  Ignited  Verxie  &  Pacific  U.  R.^  o  narrow-gauge  fine 
of  28  miles,  rtmniiiff  from  the  miJie  to  Jerome  Jvinction.  Tins  line  was  built 
at  heav>'  co«t  un(i  imdcr  \  vr\'  great  en^Uiceriiig  diffirukies. 

The  production  of  refinetl  coppc*r  by  the  rnit*xi  Verde  incri.'a«ed  from 
22,327 ,a5()  His.  in  18W  to  43.1»95,J:i2  llm.  in  IKtm.  Ihii*  being  the  nmximum 
production  securetl.  Hwitig  to  a  biul  cave  and  mine  fires*,  the  output  de- 
creased to  39,1)70,11)3  lbs.  in  HKH>,  antl  to  34,.'>2r>,l31»5  lb«.  in  1901,  while  the 
output  for  1WI2  was  probaV»ly  under  ;jO,IHM),()tM)  ll>s,,  owing  U>  the  long  stop- 
page of  the  mine  and  smelter  dunng  the  fire.  The  nonnal  output  of  ihc  pres- 
ent plant,  when  worked  to  it«  full  capacity,  is  4t).00l>.(KXI  to  5<),llO(>,i)tMi  Hip- 
per year.  Witli  more  water,  more  n>om  for  roiwt-heaps  and  more  smdCing 
capacity,  the  miini  could  make  l()C),(Mlil,(>0(l  1U$.  yeurly  as  eai>iU  a*  lis  pres- 
ent production  is  se<'ured.  In  an\'  cii8c  a  new  smelter  will  be  ne«*C5S«Hr>*  event- 
ually. Hi*  a  block  of  oi*c  cariying  upwartb  of  UHJ,tXl*),(MNl  II w*.  of  iHjpper  is  it- 
quired  to  hold  up  the  present  smelter,  while  at  that  the  underpinning  is  none 
too  secure. 

There  is  proliably  no  o1  lier  copper  mine  regarding  which  so  much  rot  hfls 
been  printeti,  tlm  being  duo  partially  to  the  \^onderful  richneas  of  the 
propi*rty  and  its  comparative  inaecej^iliility,  but  mainly  tothesecretivepolic)' 
of  the  management.  'The  dividend  payment*  of  the  mine  were  begun  in  lSSi2, 
on  the  baais  of  25  cent*  per  share  monthly,  and  in  18U*j  were  inci'e-ased  to  50 
cents  per  month  and  again  increased  in  1898  to  $1  per  month.  Ui%idend  pay- 
ments, 181)2-1895,  at  $900,tXXl  per  year,  were  $3,6(HK0tK);  in  1896-1897  wm 
$1,800,QTO  per  year  and  in  1898-1899  were  $3,e*Xl,0tM>  per  year,  i^ggregAtiof 
$14,400,000.  Dividend.^  for  190t)  were  $4,498,680,  being  the  largest  intbr 
mine's  history »  and  giving  total  dividend  payments  of  $18»898,680  to  Dw. 
31,  1900.     Net  earnings  for  K*00  were  $5,435,970.     Dividends  for  1901  wwc 
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75  cents  per  month,  giving  a  total  of  $2,700,000,  and  for  1902  were  said  to  be 
SI  per  month,  or  a  total  of  $3,600,000,  but  it  is  doubtful  if  this  amount  was 
actually  paid.  The  net  earnings  of  the  mine,  divided  by  the  production  for 
1900,  show  a  profit  of  13.59  cent«  per  lb.,  which,  taken  from  the  average  market 
price  of  copper,  show  the  cost  of  copper  to  have  been  about  3  cents  per  lb. 
laid  down  at  the  seaboard.  This  figui-e,  of  course,  is  secured  by  deducting 
the  gross  gold  and  silver  values  from  the  cost  of  the  copper.  Under  unusual 
circumstances,  such  as  oc*curred  in  1902,  the  cost  per  pomul  of  pn)duct  may 
have  reached  as  high  as  5  or  6  cents,  l>ut  under  nomial  conditions  the  I'nitcd 
Verde  makes  its  copper  for  3  to  4  cents  per  pound. 
UNITED  VERDE  EXTENSION  BONING  CO.  ARIZONA. 

Mine  office:  Providence,  Yavapai  Co.,  Ariz.  H.  L.  Jones,  superintend- 
ent. Organized  1894,  under  laws  of  Arizona,  with  capitalization  $3,(MM),0(X), 
shares  $10  par;  practically  reorganized  in  1899.  First  mining  vcntun>s,  at 
Jerome,  proved  disastrous,  whereupon  new  property  was  secured  in  tlie  vicin- 
ity of  Providence.  The  Red  Rock  mine  is  now  being  developed  and  is  said 
to  give  a  good  shomng. 
UNITED  VERDE  JUNIOR  COPPER  CO.  ARIZONA. 

Office:  60  State  St.,  l^wton,  Mass.  Mine  office:  Jerome,  Yavapai*  Co., 
Ariz.  Organized  1899,  under  laws  of  West  Virginia,  with  capitalization 
$2,000,000,  shares  $10  par.  American  Loan  &  Tnist  Co. ,  Boston,  tran.<?fer  agent. 
Benj.  F.  Peach,  president;  Henr}-  N.  Fisher,  vice-president;  Edwin  Wallace, 
secretary'  and  treasurer.  A  large  amount  of  stock  was  placed  in  the  east  at 
$5  per  share  and  has  since  sold  at  8  cents  per  share.  No  returns  secured,  and 
proj>erty  is  regarded  as  of  ver>'  doubtful  vahic. 
UNITY  COPPER  &  GOLD  MINING  CO.  NEW  MEXICO. 

Prof)erty,  12  mining  claims,  area  about  240  acres,  in  the  Hromide  district, 
near  Tres  Piedras,  Rio  Arriba  Co.,  N.  M.     Considerable  development  work 
has  been  done  and  property  said  to  have  a  good  showing  of  chah'opy rite  and 
bomite,  also  some  tetrahedrite  and  gold  values.     No  returns  secured. 
UNIVERSAL  COPPER  MINING  CORPORATION,  LTD. 

Offices:  31,  Lombard  St.,  London,  E.  C.,  Eng.     F.  Richards,  secretary. 
Capital,  nominal,  £40,000.     No  returns  secured. 
UREA  MINING  CO.  BfEXICO. 

Mine  office:  Velardena,  Durango,  Mexico.     Wiis  opening  coppiT-silver- 
lead  ores,  with  Henr>'  Vmihoflf  as  superintendent,  at  last  accounts. 
UTAH  CONSOLIDATED  MINES  CO.  UTAH. 

Office:  52  Broadway,  New  York.  P^nglish  office:  4,  Great  Winchester 
St.,  Ix)ndon,  E.  C.,  Eng.  Mine  office:  Bingham  Canyon,  Utah.  This  is  a 
corporation  haAing  wheels  within  wheels,  according  to  the  nmst  modem  sys- 
tem of  fiiuince.  The  Utah  Cons.  Gold  Min(«,  Ltd.,  succeeded  the*  St^vier 
Gold  Mines,  Ltd..  in  October,  1896,  and  the  capitalization  of  £25().(MK)  was  in- 
creased to  i:30(),000,  March,  1897.  The  Utah  Cons.  (Jold  Mines,  Ltd.  has  no 
property  except  2,490  .shares  of  stock  in  the  Highland  Ikjy  Gold  Mining  Co.  of 
\ew  Jersey,  same  being  practically  the  entire  stock  issue.  The  direct  title 
to  the  mininiS  property  is  held  by  the  Highland  Bo>'  company.     Owing  to 
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UTAH. 

Morriu  XL  Hunt,  manager, 

ITALY. 


tTTAH  QUBEN  MIIfE. 

At  Bingham  (aiiyon,  Salt  Lake  Lb.,  Utah, 
No  returruH  scTored. 
VAL  CASTRUCCIO  MINES. 

Near  Mossa  Maritiina,  Grofsseto,  Italy ;  no  returns  secured. 
VAL  D'  ELSA  COPPER  CO.,  LTD.  ITALT. 

Offices:  122,  Wellington  St.,  Glasgow,  Scotland.    J.  McFarland,  cliaii^ 
man;  J.  Morton,  sit^retai'>' .     Capital,  nominal,  £75,000,     Lands,  12  squaie 
niilea,  near  Gamfxirri.  Val  D'Elsa,  Italy,  held  on  6%  royalty. 
VAL  VERDE  COPPER  CO.,  LTD.  ARIZONA. 

Office  and  mine:  Val  Verde,  Yavapai  Co.,  Ari».  OTiganized  1899,  under 
laws  of  Arizona^  with  capitalization  $600,000,  shares  $5  par.  M.  F.  Murphy, 
president;  John  L.  Davis,  secretary  and  treasurer;  Cecil  G.  Fennell,  i^enend 
manager;  8.  E.  Brethcrton,  superintendent;  M.  F.  Murphy,  Maurice  GoU- 
water,  H.  Hawkins,  Cecil  G.  Fennell,  8.  E,  Bretherton,  John  L,  Da\is  and  W.  F. 
Taylor,  directors.  Lands,  80  acres,  in  the  Francis  district  of  Coeoninn  Co., 
Ariz.,  also  6O0  acres  mlscellaneouK  lands.  Has  4  shafts,  deepest,  200',  and 
about  2,*MXy  of  underground  openingH,  showing  carbonate  ore  of  good  tmegLV 
value,  in  leus^s.  Has  extensive  reduction  works  at  Val  Verde,  on  the  Agua 
Fria  river,  15  miles  west  of  Preseott.  Ort«»  are  sulphide  and  require  silieious 
fluxes.  Has  a  llM)-ton  fumm^e,  also  lO-stamp  mill  for  free  milling  ore.  C4>ni- 
pany  ow^ns  the  tuwnsite  of  Val  ^^erde,  also  a  short  railrozui  line,  waterw  orka, 
ete.  Company  was  practically  reorganized  in  1902,  and  new  management  is 
composed  of  men  of  experience  and  excellent  financial  standing. 
VALENCIA   COPPER   MINING   CO.  ARIZONA. 

Office:  Hay  ward  Bldg.,  San  Francisco,  Cal.  Afine  office:  Sherwowl, 
Trinitj-  Co.,  Cal,  Organised  under  laws  of  Arizona,  with  capitaUzation 
11,000,000,  shares  SI  par.  Chaa.  E.  Laumeiste-T,  president;  C.  E.  McDonald, 
vHce-president ;  J.  E«  Manning,  secretan*  and  treasurer;  F.  P,  Burns,  super- 
intendent.  Lands,  12  copper  claims,  area  248  acres,  also  3  quartz  gold cUdnis, 
area  60  acres,  and  250  acres  of  placer  gold  claims.  Copper  claims  cany  a  goflsaii 
capping  traceable  more  than  a  mile,  and  the  auriferous  quart*  veins  can  fur- 
nish  the  necessary-  silicious  fluxes.  Property  is  well  timbered,  and  fuel  fairly 
cheap.  A  railroad  now  being  built  will  give  transportation  facilities.  De- 
velopment is  by  2  tunneb,  which  cut  the  main  ore  body  at  3,000',  Company 
has  extensive  water  rights,  int^lndmg  2  waterfalls  of  about  150'  axeh. 
SOCIEDAD  VALENCIANO-ANDALUZA,  SPAIN. 

Office:  Glorieta  1,  A'alenc^ia,  Spain.     Don  Nordal  Preiis,  manager.     Was 
developing  copper  and  iron  mining  property  near  Penaflor,  Sevilla,  Spain,  at 
last  accounts. 
VALENZUELA  lOKE.  ARIZONA 

At  Quartzite,  Pima  Co.,  Ariz.     Supposed  to  have  been  sold  to  8t.  Louis 
and  (*hicago  people  who  contemplate  extensive  development  work  and  erection 
of  a  1 00- ton  smelter.     No  returns  secured. 
VALLEY  MINING  CO.  COLORADO. 

Mine  office:  Silver  Cliff,  Custer  Co.,  Colo,     IL  M.  Barr>%  superint«»d»it. 
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Has  copper-g<»Ul-8ilver-lead  ores  aud  b  e<iuippcd  witli  st^^un  i>ower.    Einploycxl 

about  30  men  at  last  accounts. 

VALLEY  VIEW  MUflNG  CO.  CALIFORNIA. 

Office:  San  Francisco,  Cal.  Property,  IK)  jutos,  j)atentccl,  0  miles  north 
of  Lincoln,  Placer  Co.,  Cal.  Vein  matter  is  250'  wiilc,  with  al)out  2.5'  of  ore, 
between  walls  of  sc^histose  rocks.  Has  three  shafts,  dinpt^st  \'M)\  alx)  a  tunnel. 
There  is  a  gossan  outcrop  nearly  1(K)'  wide,  for  more  than  1  ,(M)()'  along  tho  v(?in, 
this  outcrop  being  argentiferous  and  auriferous,  aveniging;  $4  per  ton  in  value, 
and  has  been  worked  as  a  gold  mine.  Ore  shipments  have  averaged  a!>out  5% 
copper.  Has  two  5'  Huntington  mills. 
VALLEY  VIEW  MINING  CO.  MONTANA. 

Has  a  copper-gold  prospect  about  2  miles  south  of  Anaconda,  Montana. 
VAN  ANDA  MINES  &  SMELTER.  BRITISH  COLUMBIA. 

Office  and  mines:  Van  Anda,  Texada  Island,  B.  ('.  Employ v**  6()  men. 
T.  J.  Vaughan-Rhys,  general  manager.  Is  operated  by  a  private*  syndicate, 
which  took  over  the  property  from  the  Van  Anda  Copper  &  Gold  Co.,  Ltd., 
in  July,  1902.  Lands,  20  chums,  area  840  acres,  in  the  Nanaimo  district  of 
British  Columbia,  including  the  Copper  Queen  and  (  oniell  mines  and  adjoining 
claims.  Eistimated  average  value  of  ore  is  8^^  copper,  SI  g<jld  and  2.5  oz. 
silver,  per  ton,  secured  from  bomit^  and  clialeopyrite.  Has  4  shafts  of  80', 
150^,  460^  and  500',  with  tunnels  aggregating  4,000'  and  about  12,000'  of 
underground  openings.  Has  st«am  plant,  including  3  hoists,  .'>-<lnll  liand 
compressor,  5  pumps  and  power  drills.  Has  a  sawmill  with  daily  capacity  of 
20,000',  also  substantial  wharf  and  warehouse. 

Smelter  is  about  one  mile  from  the  mines,  receiving  ore  by  tramway. 
Equipment  includes  a  75-ton  ret^tangular  furnace  and  a  5()-ton  circular  fur- 
nace. Latter  will  be  discarded  and  replaced  by  a  100-ton  nntanj^uiar  funiiu'c. 
Reduction  plant  has  complete  sampling  works,  crushers,  2  blowing  engines, 
etc.,  and  turns  out  its  production  as  matte  averaging  50  to  55*  J  <opper,  which 
is  shipped  east  for  electrolytic  refining.  Production  w:is  1 .127,5.'i3  lbs.  refined 
copper  in  1900  and  is  supposed  to  have  materially  increased  in  11K)2.  ( )pera- 
tors  wiU  make  extensive  developments  on  the  Cornell  and  (  opper  CJueen  mines 
and  install  a  new  hoist  in  1903,  in  addition  to  increasing  the  smelting  capacity. 
VANCOUVER  ft  BOUNDARY  DEVELOPMENT  BRITISH  COLUMBIA. 

ft  MINING  CO. 

Mine  office:  Penticton,  Yale  &  (^ariboo  district,  B.  C.     C.  Vacher,  man- 
ager.    Ores  carry  gold,  silver  and  copper.     Development  is  by  shafts  and  t\m- 
nels.     Has  steam  power,  and  employed  50  men  at  last  accounts. 
VELARDENA  MINING  ft  SMELTING  CO.  MEXICO. 

An  important  property  at  Velardena,  Durango,  Mex.,  and  a  considerable 
producer  from  copper,  silver  and  lead  ores.  Henr>'  Payne  Whitney,  presi- 
dent; Carlos  Wilhelmj,  general  manager;  M.  Dahlgren,  mine  suf>erintcndcnt ; 
Wm.  Daly,  smelter  superintendent.  Mine  and  works  arc  equipped  with  steam 
and  dectric  power  and  smelter  is  of  250  tons  daily  capacity.  Mine  employs 
about  l/XN)  men.    Ptoperty  is  regarded  as  exceptionally  pronusing. 
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VENTURE  HILL  MIMNG  CO.  AfilZOHA. 

Dffio*:  unti  rnin*'.>:  Jcronuv  Yiivapjii  (  n.,  Arist.  Empk)y8  i\  iiicd.  DTgiitt* 
Iztni  ItHK),  under  liuvs  of  Arizona,  with  tHi>ilwlii!»i ion  $3>tHMI,0*H>,  i^hjins  |1  par, 
'rUiM.  E,  t-'ampbcll,  president  and  f^euerul  manager;  Gtsi.  H.  Aven%  viee-preb- 
idtiit  and  superintendent;  Cha«.  F»  Aver>  ,  sticretiir}- ;  Fmnk  K.  Jordnii^  treatr 
iirer;  prwcMiing  officers  ,  C,  T,  Jolly,  J.  Vt\  Aver)  and  T.  M,  Elder,  directors. 
Lands,  6  patented  claims,  area  110  acres,  in  the  Verde  district  of  Yavapm  Co,, 
showing  2  fissure  xpUxs^  estimated,  by  company  to  have  average  ^idth  of  90' 
and >ivera|?o  values  i»f  4.7%  copper.  $4  pold  and  65  oz.  silver  yior  ton.  <yxide 
ort's  in  the  upper  and  sulphide  orejs  in  the  lower  levels.  Has  shaftds  of  65'  und 
K7',  and  tunnels  of  205'  and  457'*  ^^  ill  continue  development  work  dunog 
UK)3. 
VERBE  CONSOLIDATED  COPPER  CO.  ARIZOIIA. 

(JiXivv  mid  mine:  Jerome,  Yavapai  To.,  Aris*     (  upitaiiZHtion  SI, 500 ,000, 
sliare^  $1  par.     Jacob  Marks,  president;  E,  K,  McFarhmd,  seeretATV',  At  liMt 
accounts.     No  i^tunis  secured. 
VERD£;  MINING  &  MILLING  CO.  WYOMING. 

Office:  523  Bee  Bldg.,  Omaha,  Neh,  Mine  office:  Batlle.  <'Hrbon  Co., 
Wyo.  Oi^anixed  lOlK),  under  laws  of  Wyoming,  with  capitalization  SI, 500 ,000, 
shares  |1  par.  ('.  M.  Jaqu«^,  president;  GtH>,  H.  LyonA,  vice-president; 
J.  K,  Thatcher,  s*vretar\'  and  treasurer;  J.  F.  Hinton,  general  manager.  I.»andst 
4  claim.s,  patent**  pending,  area  SO  acres,  la  developing  a  fissure  vein  averag- 
ing 35'  width  and  assaying  5%  to  2\%  copper,  SSgold  and  6  ot.  silver  per  ton, 
from  chalcopyrite,  bomit'e  and  malachite.  Hbb  steam  power  and  three 
ehaft.s,  deepest  70'. 
VERDE  APEX  COPPER  MINING  CO.  ARIZONA. 

Ofhre;  <Vi  Broadway,  New  Y«irk.  Mine  office;  Jerome,  Yn%"i4>ai  Co., 
Ariz.  Orgonixe^l  1900,  with  capitalization  $3,0<MKOOO,  shares  $1  par.  John 
G,  Me  Bride,  prcjiident  and  treiisurer;  Aver\'  McDougall,  stecretar>%  LAnds, 
6  claims,  area  abotit  90  acres,  in  Mest^al  Crulch,  about  a  mile  southvvcst  of 
Jerome.  Wa,H  dc\'cloping  by  shafts  and  tmmeb  at  la^t  acc^imts. 
VERDE  CHIEF  BONING  CO.  ARIZONA. 

Office;  1500-20  Broad  8t.,  New  York.  Mine  office:  Jerome,  Yavapar 
Co,,  Ariz.  Organized  under  laws  of  Arizona,  with  capitalisation  13,000,000, 
shares  $1  par.  Dr.  Clarendon  A.  Foster,  president;  John  Gerken,  viee-prea- 
dent;  Henr%'  T.  Rogers,  FecretarA' ;  L.  C.  Haynes,  treasurer;  C.  H.  Akers, 
8\  j  peri  n  ten  dent.  Lands,  10  claims,  area  2O0  acres,  about  7  mile^  south  of 
Jerome,  Yavapai  Co.  Has  about  l,7rMI'  of  underground  openings.  Com- 
pan>-  is  underHtfwxl  to  contemplate'  installation  of  a  UKI-ton  reduction  plants 
VERDE  GRANDE  COPPER  CO.  MEXXCC. 

nffit.r.H:  :^)S  North  Sixth  St.,  St,  Lonis,  Mo,,  and  Phoenix,  ^Vnx.  Min* 
office:  Hermnsillo,  Sonora,  Mexico.  Employs  5<l  t«>  KX)  men.  Organifed 
1901,  under  laws  of  Arizona,  with  capitalisation  $2,500 ,IXH>,  shar€>t  $5  par. 
Has  no  bonded  or  other  indebtedness.  G.  C.  CamptK-ll.  president;  Benj 
Klein,  vice-president;  Geo.  H.  Martin,  secretary:  H.  A.  Leov\%  tnsasnrer; 
D.  F.  Hulbert,  J.  D.  Freih,  H,  C,  Adam*,  Dr.  W,  H*  Pontiui,  0.'  B.  HuOmi, 
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R.  P.  Serrano  and  Jas.  L.  Zimmerman,    directors;  Jainis  D.  Fresh,  general 
manager;  Jas.  Penman,  superintendent:  H.  i\  Erinan,  mining  engineer. 

Lands,  737  acres,  460  acres  patented,  in  the  Hermosillo  district  of  Mexico, 
about  25  miles  northwest  of  Hermosillo  and  al>out  00  miles  south  of  the  Greene 
Consolidated,  lying  some  3,000'  above  sea  level,  in  an  equal)le  climate  and 
timbered  with  ironwood,  cottonwood  and  mesquit.  Water  is  scarce  on 
surface,  but  can  be  developed  readik'  by  comparatively  shallow  wells.  The 
main  tract,  of  460  acres,  includes  the  Verde  Grande,  La  Verde,  La  Cobriza 
and  San  Luis  groups.  The  unpatented  tract  of  277  acres  contains  the  Her- 
mosillo and  H  Bajio  gix)ups,  undeveloped  but  showing  good  outcrops.  The 
Verde  Grande  group  has  a  ver\'  large  ore  body,  occurring  in  limestone  the 
formation  being  a  secondar>^  eruptive,  geological  conditions  favoring  the  ex- 
wtence  of  extensive  ore  bodies  at  depth.  The  ore  is  in  a  mountain  and  can 
be  cheaply  extracted  by  tunnels.  Assays  give  5%  to  15%  copper,  $7  to  $16 
gold  and  21  oz.  to  42  oz.  silver  per  ton. 

La  Verde  and  La  Cobriza  groups  show  a  contact  vein  between  granite 
and  quartz,  the  ore  ha\ing  a  gangiie  of  talcose  limestone,  int erst  ratified 
with  lenses  of  granite  and  quartz.  This  contact  vein  is  30'  to  00'  wide  and 
has  been  traced  about  7,000',  having  a  strike  approximately  southeast  and 
northwest,  ^ith  frequent  promising  out cn)ps.  Assays  give  5.5%  to  10% 
copper,  $4  to  1184  gold  and  34  to  800  oz.  silver  per  ton.  Sixteen  different 
openings  have  been  made  on  La  Verde  Grande  and  La  Cobriza  groups,  all 
said  to  show  good  values,  developing  about  50,000  tons  of  ore  by  about  2,000' 
of  underground   openings. 

An  -\llis-Chabners  furnace  of  100  tons  daily  capacity  is  now  being  erected, 
and  is  to  be  blo^Mi  in  about  May  1,  1903.  The  smelter  is  l)eing  built  with  a 
view  to  eventually  increasing  its  capacity  to  5O0  tons,  and  will  include  a  500-ton 
sampling  mill.  A  90'  well  gives  adequate  water  supply  for  boilers  and  smelter. 
Coke  costs  $25  to  $30  per  ton,  Mexican,  but  wood  can  be  bought  for  $4  per 
cord,  Mexican,  and  though  not  of  the  best  quality  is  much  the  cheaper  fuel. 
Wages  are  $1.25  per  day,  Mexican,  or  native  miners.  The  directors  of  this 
company  are  men  of  high  standing  and  the  property  is  one  of  merit. 
EL  VERDE  GRANDE  COPPER  CO.  OF  NOGALES.  MEXICO. 

Also  known  as  La  Verde  Grande  and  The  Verde  Grande.     Was  in  litiga- 
tion with  the  Verde  Grande  Copper  Co.  over  the  right  to  use  the  name,  at  last 
accounts.     Property  supposed  to  be  in  Mexico,  but  address  of  mines  or  com- 
pany's offic6  not  secured. 
VERDE  KING  COPPER  CO.  ARIZONA. 

Office :  401  Henne  Bldg. ,  Ix)s  Angeles,  ( 'al.  Mine  office :  Jerome,  Yavapai 
Co.,  Ariz.  Organized  1900,  under  Xaws  of  Arizona,  with  capitalization 
$1,000,000,  shares  $1  par.  Chas.  J.  George,  president;  Elmer  C.  Chapman, 
vice-president;  Baron  W.  Riley,  secretary';  Melvin  C.  Nichols,  trt^jisurer; 
John  Gray,,  superintendent.  Lands,  17  patented  claims,  area  140  acres,  not 
far  from  the  United  Verde  mine,  in  the  Jerome  district  of  Yavapai  Co.  Is 
sinking  shaft  and  driving  tunnel.  Has  about  3,000'  of  underground  open- 
ngs.     Ores  have  assayed  11.5%  to  24.5%  copper.     Company  has  no   in- 


540 


THE  COPPER  HANDBOOK. 


d«*ltt**<lnraa  and  ended  19(V2  with  ft  stibstmilial  vsmh  Imlnnce,      Propertji 
r«*g:iird(Hl  as  vtduuble  and  mana^eniv/it  h  d^fvrUipiiqt  the  property  with  \igfar, 
VERDE  QXJEEJH  COPPER  CO.,  OF  ARIZONA,  ARIZOHA. 

OHin*:  3V*  t'ortlandt  St.,  New  York.  Mini?  office*  Jerome^  YavitpAi 
( Vi,,  Ariz.  D,  B.  Bcmworth,  presideut  and  general  nianager;  Henry  A, 
Muther,  gee  rotary.  Lands  are  in  the  Verde  dbtriet  t>f  Yaviipai  Co.  Ujis 
n  40-ton  ^mellt^r-  Property  reports!  in  press  dispatcher  lo  hiive  been  aold 
Nnvt^inh«*r,  1<,M)2;  to  Maaaachusetia  investors.  No  returns  secured. 
FRANCISCO  VERGARA  I.  CHILS. 

Owns  anti  opetatt^  the  Mauro  mine,  at  Petorca,  f'hile.     TliU  propeTty 
was  openrd  in  18f>()  and  prcxJuces  the  equiv^alent  of  id>out  MM)  tons  of  refint?d 
copper  unnunlly,  Hhipj>iii^  it.^  production  ad  inttlt€5. 
VERMONT  Sl  ARIZONA  COPPER  CO.  ARIZOgA. 

Office:  156  (  oUege  St,,  Burliu|!:ton,  \t.  Mine  office:  Gle^son.  t.'ochise 
(V»*.  AHz.  Emplo\'8  6  to  S  uien.  Organized  1899,  under  laws  of  Arizona, 
with  capitaliKHtion  51 .5<HK0()(i,  wliareK  15  par.  Hamilton  S,  Peck,  president; 
{\  H.  Stevens,  vict*-prf*Midcnt;  H.  B.  Thomaa,  eiecretar>';  C.  W.  HrowneU, 
trensurer.  Prt^'ediup  officers,  t\  CJ.  Norris,  J.  H.  McLoud,  Herman  Schiened- 
in^  and  tVarik  i\  Perley^  directors;  J.  A.  t'oUin^,  gjeneral  manager;  Wm.  Jolui- 
son,  iiiininit  eujjjincer,  l^arids,  11  cl»inv»^^  area  222  acres,  in  the  Turquuiw 
dii^tnct  on  the  x^estem  slojie  of  tliL^  l^ntgoon  M+mtitaitiii,  t'mdiise  Vo,^  showini; 
two  ifidd  and  mlver  ore  bodies  and  several  copper  veins,  latter  haiing  car- 
bonate orwj  assaying  23%  to  43%,  with  hkolitiorMi  of  sulphides  being  foimd 
at  grt'ater  depth.  Main  ^haft,  230',  with  a  15'  \^inzc  frotn  bottom  leveK 
Ha8  1,5<HJ'  of  miderf^round  openings  from  tlie  main  shaft  and  aliout  l^OOCK 
on  the  other  It)  claims,  with  considerable  development  on  the  gold  and  sil- 
ver claims.  Has  steam  plant.  For  I9ti3  will  continue  sinking  main  shAft. 
8ink  new  shafts  and  folhiw  copper  veins  to  the  water  level;  aU«o  instail 
cyanide  plant  and  (concentrator  iind  hcnn  production  on  a  commenjial  scali?- 
VERMONT  &  BOSTON  mNING  CO.  VERMONT. 

Owns  jtiiniug  land^s  at  Berkshire,  Franklin  Co*,  Vt.  No  return,*  se^-ured. 
VICTOR  MINE,  UTAH. 

Near  Tinlic,  rttih,  adjoining  the  Boss  Tweed  mine.     Has  recently  found 
i*ome  hi^h  j^rside  eojipcr  ore  on  the  400'  level     No  returns  securi?d 
VICTOR  BONANZA  MINING  CO.  CALIFORIIIA 

Mine  oOice:   Dos    Paki^,    Mereetl   t\),,   t'al,     M.   1\   I>ooling.    j»n»8ideilt, 
Hollister,  t'al.     Has  practically  no  developm«-nt,  Ijut  shown  strorur  outcrops 
earn  ing  chalcopyrite  and  native  copper  in  a  quartz  gangue  traversing  por- 
phy n  t it'  sandstone. 
VICTORIA  COPPER  MINING  CO,  MICHIGAE 

Office:  539-53  State  St.,  Boston,  Mtxs^,  Mine  office:  Victoria.  Onton** 
gon  Co.,  Mich.  Employs  a  large  force  in  development  work.  Onjiinixed 
1899,  under  law^  of  Michigan,  vnth  capitalization  $2,500,000^  in  BM),O0i) 
shares,  par  value  $25  and  $10  paid  in.  The  Massachusetta  National  Bmkt 
of  Botiton,  is  registrar.  Calvin  Austin,  president;  Clias.  D,  Hanc bet ti^, /lice 
president;  Jas.  P.  Graves,  aecretarv  and  treasurer;  Calvin  Austin,  Wm.  F. 
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TTiiniphre^s,  Fred  H.  WUliams,  Fred  H.  Begole  and  Chas.  D.  Hanchette, 
directors;  Thoe.  Hooper,  superintendent;  Geo.  Hooper,  mining  captain. 

Official  sworn  returns  to  the  state  of  Michigan  as  of  date  Jan.  1,  1902, 
cUaclose  the  following  figures: 

Amount   cash   paid   in   on   capital   stock $700,000.00 

Entire  amount  invested  in  real  estate :^72,722.91 

No  floating  debt;  nothing  due  the  corporation;  no  production  for  1901. 

For  the  year  1901  expenditures  were  $109,114.07  and  balance  of  assets 
carried  forward  was  $93,965.34.  An  assessment  of  $3,  payable  in  two  in- 
stallments, was  levied  in  May,  1902,  this  being  the  only  assessment  called 
since  the  organization  of  the  company. 

Lands  are  2,249  acres  in  Sections  19,  20,  29,  30  and  31,  Town  50  North, 
llange  39  West,  and  Sections  24,  25  and  36,  ToN\-n  50  North,  Range  40 
West,  in  Chitonagon  Co.,  Mich.,  giving  a  tract  with  an  extreme  width  of  two 
miles  east  and  west  and  extreme  length  north  and  south  of  2J4  miles.  The 
Victoria  \B  the  westernmost  active  copper  property  of  the  Lake  Superior 
district,  lying  just  west  of  the  Ontonagon  river.  Practically  all  of  the  land 
is  on  the  mineral  belt,  only  about  100  acres  lying  on  tlie  Eastern  sandstone. 
Neighboring  mines,  all  idle  for  many  years,  are  the  West  Minnesota  on  the 
north,  National  on  the  east  and  Devon  on  the  west.  Nearest  active  property 
is  the  Michigan,  three  miles  northeast. 

The  first  attempt  at  Lake  Superior  copper  mining  in  historic  times  was 
made  on  the  Victoria  property  in  the  winter  of  1770-1771.  The  next  mining 
was  done  in  1849,  when  the  property  was  opened  under  the  name  of  the 
Cushin,  on  a  line  of  prehistoric  pits  containing  masses,  one  upwards  of  a  ton 
in  weight.  Became  the  Forest  mine  in  1850  and  was  reorganized  as  the 
Victoria  Mining  Co.  in  1858.  Under  these  titles  produced  186  tons,  1,279 
Ibe.  of  refined  copper,  at  a  loss  of  about  $180,000.  The  first  stamp  mill  wjus 
burned  by  a  forest  fire  and  the  second  was  swept  away  by  a  flood.  Tlio 
property  was  operated  regularly,  on  a  small  scale,  1849-1855,  and  thereafter 
by  spasms.     The  mine  was  unwatered  in  1881  but  was  not  rcopen^^d. 

The  Victoria  is  located  on  a  high  and  steep  hill,  notwithstanding  which 
the  solid  rock  is  covered  with  a  heavy  sand  and  clay  drift.  The  Forest  amyg- 
daloid lode,  on  which  the  mine  is  developed,  is  4'  to  37'  wide,  where  opened, 
very  irregular  in  width,  rolling  in  dip  and  bunchy  in  contents.  Strike  is 
about  N.69**E.,  with  a  dip  of  70°  to  the  northwest.  The  strike  of  the  lode 
gives  about  1 J^  miles  of  outcrop  to  the  Victoria.  The  Forest  bed  is  evidently 
one  of  the  cupriferous  amygdaloids  of  the  Evergreen  l)elt.  opened  to  the 
northeast  by  the  Mass  and  Adventure,  but  which  one  of  the  series  is  uncer- 
tain. Work  was  begun  March  1,  1899,  by  the  present  company,  under  very 
great  disadvantages.  The  old  shafts  were  »mwjit<Ted,  siraiphlened  and  re- 
timbered,  while  on  surface  new  buildings  were  erectetl  and  machinery'  in- 
stalled. The  old  mine  had  4  shafts,  numbered  from  east  to  west,  opened  very 
erratically,  with  shafts  and  levels  at  a  variiMy  of  intervals,  tlu;  lifts  ranging 
from  65'  to  66'  in  depth.  Old  No.  2  was  selected  for  the  new  main  working 
shaft  and  was  cut  down  to  2-compartment  size.     In  cutting  down  No.  2  from 
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X\\v  iidit  to  the  third  lov<*l  coiLHidcrablo  barrel  work  and  good  stamp  rock  wm 
fouixl  in  what  w:im  tho  f(M)t\vall  of  the  old  mine.  No.  2  Ls  8x12^  inside  measl^^ 
m(»nt,  with  two  compartments,  and  was  1,5(M>'  deep  in  X«)Vfml>er,  1902. 
Levels  Inflow  the  fourth  an*  opened  100'  apart.  The  lode  wa«  only  4'  iTJde 
near  surfao<\  but  at  alniut  1 ,000'  depth  has  an  extn'me  ^idth  of  37'.  The fw- 
mation  is  much  disturlx'd  near  surface,  and  tlic  hnle  is  irregular  in  dip,  but 
with  the  widening  at  deptli  more  regular  walls  are  noted,  as  well  as  a  consid- 
erable increa.'se  in  copper.  From  the  7th  level  do\>'nward  some  ven-  good 
st<»ping  ground  is  shown.  Old  No.  1  shaft,  240'  east  of  No.  2,  is  l^S*  deep. 
No.  ;j  is  :i5<)'  diM»p  and  No.  4  is  180'  deep.  Sixt(»t;n  levels  have  been  opened 
ami  tm  Nov.  1.  HK)2,  tlie  mine  h:id  20.075'  of  underground  openings. 

In  additi(»n  to  the  Fon»st  Uxle  there  an»  numemus  other  cupriferous  beds. 
.\  enwseut  s<'nt  7(M)'  north  from  the  main  worknigs  has  8ho\Mi  nothing  of  value 
but  the  soutlieni  ero.*<s<'uts  have  penetrated  a  number  of  cupriferoiu*  amyg- 
daloids.     The  principal  southern  cro.sscut8  (m  the  foo'twall,  include  2  on  the 
first   level,  between  shaft**  Nos.    I  and  2  and  between  Nos.  2  and  3:  on  the 
WH'ond  level  a  cros.scut  was  driven  near  No.   1  shaft  and  another  b«*twcen 
shafts  Ni>s.  1  and  2:  there  iirv  three  on  the  t hird  level,  near  No.  2  shaft,  be- 
twiMMi  Nos.  2  ami  3  ami  near  No.  4;  three  on  the  4th  level,  cme  near  No.  1 
shaft,  one  near  No.  2.  l  bervveen  Nos.    3  and  4.  and  one  crosscut  on  the  10th 
lev»»l.     The  I'orest  conirlomenite  had  an  average  width  of  50'  where  cut.    The 
f«H>twall  cros.<<'uts  .^^how  an  underlying  amygdaloid  only  6'  fn>m  the  Forest 
hnle.      This  epidotal  amygdahiid  is  wc«ll  mineralized  for  4'  or  5'  along  the  foot- 
wall  :i!ul  'i:l»*  produce*!  small  nuiss^-s  up  to  5tl  lbs.  weight,  the  c«>pper  occurring 
mainly  on  the  fiH»t.  with  the  epidoio  principally  on  the  lianging  wall.    I'nderly- 
iim  ilus,pidt»tal  hnle  some  (»»►'  is  a  iV  mygdaloid  wliich  shows  much  epidote 
.-mil  alli«'d  miinMals  atui  sumr  stamp  nu-k.      An  exploring  shaft  w:is  sunk  about 
10'  .Ml  :m  am\mlaK«id  fiiTrrop.  aUoiit   2(M)'  south  of  the  Fon^st   Knle.     Thu* 
f:a\i'   a   liiilr  roppir.  Imh  iiothinL:  (»f  much  promise.      An  amygdaloid,  called 
the  tllemi.  \\:is  oprn.-il  in  I'.HH)  and  gavt-  a  fair  showiui:  of  ct»pper  at  thcbot- 
t»M»\  ,»l  a  si, ..,11,, XV  vli;tn        \  iTosseut  is  to  be  sent  thnmch  the  entire  formation 
luMii  ihr  bolt. MM  ,.i  \.,    J  ^1^.^,.    .^t  xhv  d.'pth  of  1.5<K»'.      Diamond  drill  l>or- 
uii'.s  )ia\.»  IvrM  \\\.u\y-  in  vari.»u>  strata  north  of  the  mine  oi-H'nini?s,  without 
I.M-atmi;  aim  liin^  ,.i  t-perial  promise. 

No  iV  th..  ,..,:nM  ^li.in,  h;is  a  frame  shafthmisi^  32x34'  with  ell  U>x36'  and 
I"  i:»  lii:'.h  V\w  I  u-i!ie  and  boiler  Imuse  is  24x5^'  with  an  ell  24x2.S'.  of  w(K>d 
on  '•tour  t\Mn,lat..,Mis.  ^^i^h  sttvl  ro.^f.  The  hoist  has  12x28"  cylinders  and 
dium  ot  :i  ,li;,;v.rt,T  uiili  faoc  t»t  t»'  0".  Thert^  are  two  125-h.  p.  boilers,  al*> 
H  poUabl,'  !sm|.':  ;»v.d  -.xx,.  l2-vlrill  air  c.M\\vro<S4.rs.  operatinc  2t)  jwwer  drills. 
INxo  nexx  ;m,i  poxvonv.l  pe-nan-Mit  hoi-\^  nv\\\  ^e  addvnl  in  19i»3  for  the  nyular 
JIM*  ol  ih.«  mm,'  M,,d  :»  n, -.x  air  .•ompr»-».>v  nx\U  U^  instalUM.  The  pnjpertv  is 
hiviMlx  tuubr.>v,j  :„ui  xx.vsl  >  -.imM  f^^  X  W\.  YW  vimvpanv  owu^  a oomplete 
drnoond  dull   ^^\\\\\x 

V\\v  t  .MMbin.uioT^  r:»r|N^nter  sh.^v  ^^^^ ^^^^vXvavs^  \^  2Ax72' ;  frame  black- 

Minlh  .hop  :m,i  ina.lutu.  >l...v  ■^>  '^K   -^-<-  "^^"^^^^^  ^^••*>' •«.  trame  boarding 
Ikhim^  Hud  om.H^  .^  ^uuu>  hvc\v  U  -7^,-^"^^^  ""''^'^'^^'^^'^~-    Tber^  is  a  frmm* 
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schoolbouae,  19x41',  a  atone  dn*  for  miners  and  about  tM)  dwellings  for  em- 
ployes, A  storajjje  cistern  10x10x28'  hirkk  water  from  the  mine  for  feediri«; 
boilerSi  and  \vat4?r  for  domes! ir  us<*h  iind  fint  prtitecTion  is  pumped  frum  a  well 
liy  a  steel  windmill  having  Mtorag;(*  lank  and  7.50'  nf  wuter  mains-  Then* 
is  &  «awmill  with  56"  fircular  saw  whieh  fnmishea  timber  and  lumber  for  Urn 
mine's  requirements. 

The  conjpany  plans  building  a  one  stamp  mill,  wbirh  ran  be  incrt*ai«Hl 
in  capacity  when  rt-quiriHi,  Itails  are  on  tlie  jj^romid  ff*r  a  0,000'  nar- 
row-gauge railway  to  connect  mine  and  mlU^ite,  This  road  will  probably 
be  operate  by  electric  power.  The  nearest  raihvay  m  the  fhieajt^o,  Milwauki*e 
4k  St,  Paul,  at  Rockland,  Z  miles  distant.  There  is  an  inexliaiislable  supply 
of  good  building  stone  on  the  company's  lands.  This  is  of  fine  grain  and  good 
strength,  and  is  easih  quarried  in  large  blocks.  It  htm  boen  suggested  that 
an  adit  be  run  from  the  river  bank  into  the  mine,  on  the  7th  level,  which  would 
permit  very  cheap  extraction  of  ore. 

Tlie  "Victoria  has  a  big  water  power  at  Glenn  Falls,  on  the  west  branch  of 
the  Ontonagon  river,  about  one  mile  from  the  mine.  The  at  rem  n  drops  73' 
in  three-quarters  of  a  mile  and  nearly  15(1'  in  one  and  a  half  milea,  l>y  a  series 
of  snnaiJ  fnlls»  betwe<m  which  are  numerous  rapids  with  sandstone  bottoms. 
An  offer  of  $itHI,O0O  for  this  water  power  has  Iteen  refused.  This  is  nmrli 
the  best  natural  water  power  of  the  Lake  *Su[>erior  district  and  is  beitig  ex- 
tensively  developetl  by  a  dam  and  canal.  The  dam  w^u?  built  in  ly*)2,  of 
steel  and  concrete,  from  excavation  ti>  sundstonc  betbrock,  hence  canmit  be 
uudermined  by  water.  The  dam  is  ',l2[f  feet  bet  ween  abu  tment*  and  baa  :i2 
eightcen-inch  **  I  **  beams,  10'  apart ,  sunk  vertically  5'  to  10'  in  bed-rock, 
with  cement  fiUing.  The  dam  has  an  extreme  height  of  24'  with  width  oi 
14'  at  the  bottom  and  8'  at  the  top,  with  a  320'  main  section  and  wingjuof  100' 
and  160',  a  total  length  of  580',  l>uilt  with  an  arch  up-stream,  giWng  very 
great  Htrength.  The  dam  is  faced  on  the  water  5*ide  with  3-1  (^  st^^'l  phites, 
5x10^  in  size,  txjlted  to  the  steel  "I"  beams  thrmigh  the  concrete.  The  etMiter 
of  the  dam  ha^  an  apron  SO'  wide,  also  a  floating  boom  to  guide  log>*,  as  the 
stream  is  used  extensi^'ely  for  logging  operations.  The  dam  is  ho  substantially 
built  that  it  cannot  be  torn  out  by  a  log-jam.  The  outlet  is  a  41*  steel  pipe, 
leading  from  the  bottom  of  the  dam  to  the  power  canal. 

The  canal  diverting  water  from  the  dam  is  nearly  fi,000'  in  length,  running 
about  2,000'  tiu-ougb  sandstone  and  4/>IMI'  in  alluvium.  The  canal  ir^  5o' 
wide  at  the  top,  20'  wide  at  the  bottom  and  12'  deep.  The  outlet  of  the 
caaal  has  6  gates,  in  2  sets,  separated  by  a  heavy  concrete  abutment.  The 
gateways  are  made  of  20'  **V*  beams  set  vertically,  6'  apart^  with  0  gates 
of  heavy  oak  planking,  w^orked  vertically  liy  rack  and  pinion  actuated  by 
water  power.  It  is  not  fully  decided  whether  this  wat>er  power  will  bo 
utilized  for  running  air  compressors  or  electric  dynamos,  but  it  is  possible 
that  both  electricity  ,ind  compressed  air  will  be  utilized,  as  vmh  otTera 
certain  marked  advantages  for  the  various  underground  and  surfac^r?  uses 
to  which  power  will  be  applied.     The  caiial  is  to  be  completed  in  19t)3,  and 
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\\\\\  iiiimediat<«ly  Uovflop  ut  least  5,(M10  h.  p.,  with  a  posaibtUty  of  evetttuftDf 
d^^vt'lopint;  -hoiju?  2<),UIW)  h.  p. 

The  Victoria  has  Ihvii  nuuifi^«?d  both  pnidenlly  and  «*nergetically,  intf 
Iji^  Lake  8uj)enor  mine  lias  scM-ured  better  value  for  each  dollar  expended 
The  company  suMtainrd  a  gr^^at  lt»*s  in  tho  death  of  the  late  Gov.  Th<».B 
r>uiistuti>  hut  \»  \n  rapalxle  hands,  and  devL*lopmeiit  will  be  continued  aloof 
the  tnie  and  wtund  linf»s  orii^inally  planned. 
VICTOWA  COPPER  MIHING  CO.  UTA^ 

Was  operating  near  .\sliley,  XTintah  Co.,  Utah  several  years  a|fo*     ? 
ivtuni8  secured, 
FELIX  VICUHA.  CHIL-J 

Addrej*!*:  Higuora.  *Serena,  Chile.  Operates  the  Higuera  mine,  opcjm^ 
in  1855,  producing  8iM>  to  1,000  tons  of  refined  copper  yearly.  Same  owe 
htis  th<*  Solitaria  mine,  131/  deep»  opened  in  1893;  the  PanchitA,  350'  de^4 
opc*nt''<l  in  1^50,  and  the  San  Ramon,  27U'  deep  and  opened  in  ISSl,  t^ 
thrifi  latter  properties  having  been  idle  at  la^t  accounts 
SANTIAGO  VICCNA.  Cmi^ 

Operatp.s  the  Aiitilleroe  and  El  Jirio  mines.    The  former,  in  the  depart  men 
of  Huaseo,  (^hile,  was  opened  in  1S9<)  and  ha«  an  annual  output  of  abot»^ 
5tH>  tons,  shipped  aa  bar^.     El  Jlrio  mine,  opened  in  18D6»  is  in  the  depart- 
ni**nt  <tf  Freirina,  (Miile,  anil  produces  about  1,000  tons  of  copper  yearly. 
VIELLA  COPPER  CO.,  LTD,  '     SPADI. 

Offices:  Broad  St.  Ave.,  London.  E.  C,  Eng,  H.  Ellis,  chainnan;  Don 
Jose  E.  di3  t>hino,  hical  director;  H.  Stone,  secretar>\  Capital,  nofuinal, 
£100,000.  Lands»  area  340  acrea,  are  nine  miU^  from  Viella,  Hueaca,  Spain, 
and  are  helil  on  perpetual  lease  from  the  Spanish  government,  subject  to 
/in  annual  lax  of  about  £30. 
VIGSNES  KOBBERVAERKS  AKTIEBOLAG.  ITORWAY. 

Ofht-e:  TaUwdgaden  HB,  Chritetiania,  Nonvay.     Was  the  principfil  copper 
I>rodueer  of  Norway  for  some  years,  but  has  been   idle  since  ciitJA  1894, 
VILLAGE  BELLE. GOLD  ^  COPPER  CO.  COLORADO. 

Has  40  acres  of  ground  near  North  Park,  Houit  Co.,  Colo.,  and  w« 
floin^  a  little  develoriment  ^^ork  at  Itiat  accounts. 
VIOLA  GOLD  &  COPPER  MUTOTG  CO,  WASHIKGTOF* 

Address:    care    of    Archibald    McXicoll   &    Co.,    276   West    Br«3adwii}\ 
New  York. 
VIRGIN  MINE.  ARIZOIA 

Kimr   Dewey,   Yavapai   Co.,   Ariz.     Wm.    Baker,   owner.     A  prospect, 
from  whif'h  no  returns  have  been  secured. 
VIRGINIA  COPPER  CO.,  LTD,  VIRGINIA 

Office :  09  ( 'odar  St.,  New  York.  English  office :  95,  GrGsham  St.,  Loudon. 
K.  C.,  Eng.  Mine  office :  Highlull,  Halifax  Co.,  Va,  Capitalization  $1,500,000. 
Senat^ir  C.  P.  Vedder,  president;  F.  M.  Davis,  viee-prciiident ;  Jm,  R 
Van  Woert,  secretary  and  tre^istirer;  Evan  Davies,  superintendent.  LMuk 
017  acres,  in  Halifax  Co.  Property  is  the  High  hill  nnnc,  north  of  VlxgUiiui, 
opeiK'd  about   181)7.      Has  8  shafts,   140'  to  300'  deep.     U  develcFpiiig  or« 
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assaying  up  to  5.9%  copper,  8()  cents  •;ol(i  anil  2  oz.  silver  per  t«)n.      IIms 
^50-h.  p.  machinen'  plant,  including  concentrator,  and  reduces  ores  11  into 
1|  concentmtes  being  shipped  to  New  York  and  Norfolk,  Va.,  for  smelting. 
VIRGINIA  CONSOLIDATED  COPPER  CO.  VIRGINU. 

Office:  McKeesport,  Pa.     Thos.   A.   Dunshee,  general  superintendent ; 
^^'  Earn-  Hamilton,  president;   J.  M.  Mackintosh,  secretary-.     Organizetl 
•Hider  laws  of   New  Jersey,   with  capitalization   $1,000,000.     Property   is 
^*ear  Luray ,  Va.  Has  a  shaft  about  150'  deep,  which  is  to  be  continued  to  depth 
^  500'.     Has  steam  power  and  air  compressor.     No  returns  secured. 
^GINU  BELLE  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  13  South  Seventh  St.,  Minneapolis,  Minn.  Mine  office:  Vail, 
'^tHa Co.,  Ariz.  Organized  1902,  under  laws  of  Arizona,  with  capitalization 
5^*500,000,  shares  $1  par,  with  700,000  shares  in  treasury-.  W.  W.  Hunt- 
^'^Kton,  president;  S.  F.  Finkelson,  vice-president ;  C.  F.  Potter,  Jr.,  secretary ; 
r-  F.  Potter,  treasurer;  Jas.  H.  Bennett,  general  manager  at  mine.  Lands, 
^  claims,  area  160  acres,  also  40-acre  mill  and  smelter  site,  in  the  Lincoln 
^>strict  of  Pima  Co.  Mineral  zone  is  apparently  600'  to  800'  wide  and  about 
^,500'  long.*  Each  claim  has  praspect  shafts  in  ore  assaying  5%  to  35% 
Copper  and  $22  to  $28  gold  and  silver  per  ton.  Deepest  shaft,  123'. 
Steam  plant  is  to  be  installed  in  1903,  and  company  expei't«  to  push  develop- 
ment work  vigorously. 
VITA  RICA  COPPER  MINING  CO. 

Incorporated  under  laws  of  Maine,  with  six  directors.  No  trace  found 
of  company's  address  or  mining  property. 

J.  D.  VORIS  COPPER  MINING  CO.  COLORADO. 

Was  prospecting  n^ar  Hillside,  Fremont  C^.,  Colorado,  at  last  accounts. 
No  returns  secured. 

VULCAN  CONSOLIDATED  COPPER  CO.  NEVADA. 

Office:  35  Nassau  St.,  New  York.  Mine  office:  Siegelton,  E^merelda 
Co.,  Nev.  Organized  1899,  as  Vulcan  Copper  Mining  &  Smelting  Co.,  and 
reorganized  1901,  under  laws  of  West  Virginia,  with  present  title.  Capital- 
ization, $5,000,000  authorized  and  $3,000,000  issued,  shares  $10  par. 
Annual  meeting,  second  Tuesday  in  Februarj-.  Chas.  T.  Champion,  presi- 
dent and  general  manager;  Jos.  Siegel,  first  \ice-president ;  John  R.  Butler, 
second  vice-president;  Ambrose  I.  Harrison,  secretary-  and  treasurer;  pre- 
ceding officers,  Frank  L.  Fisher,  Frank  Champion  and  Frank  B.  Taylor, 
directors;  Newton  A.  Duncan,  superintendent.  Lands,  49  claims,  area 
980  acres,  also  3  millsites,  in  the  Sodaville  or  Santa  Fc  district  of  Esmerelda 
Co.  Has  about  7,000'  of  shafts  and  tunnels  and  has  expended  about  $250,000 
in  prospecting  and  developing.  Has  about  60,000  tons  of  ore  in  sight, 
assaying  2.7%  to  4%  copper,  vnth  gold  and  silver  values  of  75  cents  to  $1 
per  ton.  Has  a  small  smelter,  which  is  idle,  and  has  been  expcrimentmg 
with  a  leaching  process.  Company  understood  to  be  badly  in  need  of  funds 
for  further  development. 

VULCAN  COPPER  MINING  CO.  WYOMING. 

Office:  Wausau,  Wis.     Mine  office:  Encampment,   Carbon  Co.,  Wyo. 
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Organizt?d  lft9H,  with  capitalizatian  11,000,000,  shares  fl  par.  W.  H. 
Monrtjc,  president:  W.  D.  Kolloeh,  sern^tarv .  F.J.  Lordier,  .^tuperintendeot 
Luiids^  120  mTi'ji^  in  the  Encampment  ajiil  Battle  Laki^  distn<*ts  of  Carbon 
fa.  Has  3  shafts,  deepest  100'  at  last  at'counta,  wiih  15'  vein  of  sulphide 
ore.  \&  in  litigation  with  the  Brittle  Lake  C^tisoUdated  Copper  (?€>*  over 
title  to  nearly  ill  I  of  the  knds  claimed  by  the  Vulcan  Co. 
WABASH  MOflllG  CO,  CALlFORmA. 

OfRceiLos  Angples,  Cal.     BUne  office:  Letcher.  Presiio  Co..  Cal.     Dr. 
J.  H.   Bnant,  president.     I^ands.   10  olainis,  adjoining  the  Copper  King,  at 
1^'k^her.     Has  2  stiallow  shafts  and  tunnels  of  44XJ'  and  300'-     Complete 
sir«ni  and  conipresmMi  air  outfit  installed  in  1902.     No  returns  secured. 
WAGNER-GREEN  MINING  4k  MILLING  CO.  WTOMDia 

Office:  Pearl,  Larimer  Ck>.,  C*olo.     Property  suppKieed  to  be  in  Carbon 
Co.,  Wyo.     No  rettims  secured. 
WAHNITA  COPPER  MINING  CO,  MICHIGAN. 

A  fr:md:  r<itiipany  out  of  existence  and  stock  worthless. 
WALDO  COPPER  MINES  CO*  OREGON. 

See  Waldo  Smelting  ^  Mining  Co. 
WALDO  SMELTING  ^  BUNING  CO.  OREGON. 

Office:  Mills  Bldg.^  San  Francisco,  Cal,  Mine  office:  Takilnia.  Jooephine 
Co.,  Ore.  Employs  75.  men.  Organized  190 1 »  under  laws  of  Colorado^ 
with  capitalization  $;i.0()0,000,  shares  SIOO  par.  Jaa.  O^B.  Gnnn,  prest- 
dent;  Chfis.  L.  Tutt,  vice-president ;  Chas,  McXeLl,  secretan- ;  Spencer  Penrose. 
treasurer;  T,  Main-Morgan  Draper,  general  manager;  preceding  of^cer» 
and  John  Barth,  dirortors;  A.  C.  Fulrner,  siiperintendent.  Lands,  32  clajnt^, 
9  paten  ted »  area  ^M>0  acres,  also  650  acres  ini=icellane<ni5  1ands«  including 
IGO-acre  milkite  and  120-acre  smelter  site,  in  the  Waldo  district  of  Josephine 
Co.,  shomng  5  fissure  veins  with  average  width  of  12'  and  estimated  average 
values  of  12%  copper,  trai-e  of  silver  and  $4.50  gold  per  ton.  Ore,  mainly 
sulphide,  with  a  little  oxide  and  eurbonate.  Has  5  shafts,  WW  to  300'  deep, 
and  15  tunneb,  from  150'  to  1/200'  long,  with  aUout  two  miles  of  under- 
ground openings.  Estimated  ore  In  sight,  100,000  tons;  blo^^ked  out  for 
st oping,  40,000.  Hns  water  powder,  developed  by  hydraulic  wheels,  alstj 
jstcMm  pumps,  hoists,  etc.  Has  a  50-ton  Fraser  ifc  Clmhuers  blast  furnace, 
nt  the  nunc,  product  being  turned  out  as  40%  matte.  Nearest  railway 
is  t  he  r^nthern  Pacifir,  40  miles  distant.  Will  continue  underground  devrlop 
ment  and  add  to  surfat^e  equipment  in  1903. 
WALL  BCINE.  VIRGINIA 

Near  MrgUina,  Va.     Was  a  small  shipper  in  1000;  no  returns  secuml 
for  later  years, 
WALL  STREET  MINE,  NEVADA 

At  Luning,  Esmerelda,  Co.,  Nev.     A.  S.  Lawrie,  superintendent.     Was 
developing  by  tunnel,  with  small  force  at  last  aecotmts. 
WALLAROO  ^  MOONTA  MINING  ^  SBfELTING  CO,  AUSTRALIA. 

Offices:  Grcnfell  St.,  .Vdehiiile,  South  Australia.     D.   DaWdson,  secre- 
%tay.     Principal  niinc  office:  Wallaroo,  Yorke  Peninsula,  South  Australia- 
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Employs  a  large  force.  Property  includes  ^  separate  miues,  10  niiles 
apart.  The  Wallaroo  was  opened  about  1860  and  has  6  veins,  widest 
14'.  BGne  has  20  niiles  of  underground  openings.  Deepest  shaft  is  1,620'. 
Ore  mainly  chalcopyrite,  returning  3%  to  10%  copper.  The  Moonta  mine 
18  10  miles  south  of  the  Wallaroo  and  has  5  niain  and  22  minor  veins, 
with  77  shafts  and  30  miles  of  underground  openings.  The  ore  is  of  very 
low  grade,  averaging  only  about  1.5%  copper,  and  the  metal  is  secured  by 
leaching  the  roasted  ores  with  sea  water  and  dilute  sulphuric  acid,  and 
precipitating  cement  copper  from  the  leach  water  in  tanks.  Company 
is  now  leaching  about  one  million  tons  of  tailings  from  the  Moonta,  with 
sea-water  and  acid.  The  deepest  shaft  of  the  Moonta  is  down  nearly  one- 
half  mile,  and  cost  of  copper  from  this  property  is  said  to  be  about  103^ 
cents  per  pound.  Ore  is  mainly  chalcopyrite,  in  a  fissure  traversing  poqihyr}', 
considerable  native  copper  being  found  in  the  vein.  Annual  production 
of  the  company  is  about  15,000,000  lbs. 

wahdiuta  copper  mxhes,  ltd.  austraila. 

Offices:  30,  Moorgate  St.,  London,  E.  C,  Eng.     A.  S.  Caine,  chainnan; 
J.  A.  Russell,  secretary.    Capital,  nominal,   £120,000.     Lands,    140   acres 
at  Kadina,  near  Port  Wallaroo,  Yorke  Peninsula,  South  Australia,  held 
on  42-year  lease  from  1899  at  a  royalty  of  2.5%  net  profits. 
WAR  EAGLE  MIIIE.  BRITISH  COLUMBIA. 

Ifine  office:  Rossland,  B.  C.     E.  B.  Kirby,  general  manager.     Is  prim- 
arily a  gold-silver-lead  mine,  but  secures  considerable  copper  as  a  by-product. 
Ores  treated  in  1901  averaged  about  $16  gold,  1  oz.  silver  and  2.1%  copper, 
production  of  copper  for  the  year  being  about  750,000  lbs. 
WARRA  WARRA  MINE.  AUSTRALIA. 

Address:  care  of  F.  Stevens,  Grenfell  St.,  Adelaide,  South  Australia. 
Was  working  in  a  small  way  at  last  accounts. 
WASHINGTOH  MINE.  CALIFORmA. 

In  Sections  30,  31  and  32,  Town  2  South,  Range  15  East,  Tuolunme 
Co.,  CaL     Owned  by  W.  E.  &  G.  A.  Hensley.     Was  fonnerly  a  considerable 
producer.    Vein  formation  is  diabase  and  metadiabase.    A  little  prospecting 
work  was  in  progress  at  last  accounts. 
WASHIHGTOH  MIinNG  CO.  MICHIGAN. 

Office:  eO  State  St.,  Boston,  Mass.  H.  F.  Fay,  president;  Jas.  (  hy- 
noweth,  superintendent.  Lands,-  800  acres,  on  western  shore  of  Mosquito 
Lake,  Keweenaw  Co.,  Mich.  Capitalized  at  $2,500,000,  shares  $25  par; 
40,000  shares  unissued.  Last  exploratory  work  was  done  in  1900.  Cash 
on  hand  January  1st,  1902,  was  $4,394. 
WASHINGTON  CO-OPERATIVE  MINING  SYNDICATE.        WASHINGTON. 

Owns  the  East  Lake  and  Taconia  claims,  latter  17  miles  by  pack  trail 
southeast  of  Fairfax,  Wash.  Vein  is  about  25'  wide,  earn  ing  distsominated 
chalcopyrite,  with  rich  3'  pay -streak  on  footwall.  Ores  assay  5%  to  33% 
copper,  5  to  8  oz.  silver  and  $2  gold  per  ton.  Has  water  power.  Company 
alio  owns  a  coal  mine  at  Fairfax  and  contemplates  building  a  smelter  there. 
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WASHmGTOK-SOIfORA  GOLD  &  COPPER  CO.  KEXICO. 

Office:    Nogttles,    Ariz.     Employs    25    men.     Uf^anixed     1902,    under 
laws  of  Arizona,  vAxh  rapitalijiation  |2,5(HJ,IHK),  shares  $5  par.     A.  L,  Lewis, 
prp.skient;  Or,  \:  J.  Md'alliini,  vice-pr<*sident;  Peiry  Sliarpe^  secretary  and 
general  manager;  A,  SandovtU,  treasurer;  preceding  ofiicers.  Geo,  A.  Lon^- 
berry   and    F.   Olestin^   dircTtors;   A,    H.    Ho*»VL*r,  superint<»ndent.     L4Uids, 
4  patented  clainis^   in  the   Magdtilena  district  of  Sonoru,  Mexico,  s^iowing 
fissure  veins  ant!  lenses  in  limestone,  all  apparently  of  g<Kxi  si«e,  with  estinmtt^d 
values  of  18%  copper,  $4  gold  and  12  oz.  silver  per  ton,  from  carbonate  and  1 
oxide  ores,  with  some  native  copper.     Has  4  shafts^  deepest    about  20*,  j 
also  2  tunnels,  now  driving.     Smeller  site  is  at  Puerto,  on  Sonora  nitlmAd«  I 
3  miles  from  mine,     Company  contemplates  contiuuiug  development  work 
and  iikHt ailing  a  mining  plant  m  1903* 
WASHOE  COPPER  CO.  MOHTAJIA* 

( lilirc  iind  aiiiuvs:  liultc.  Silver  Row  Co.,  Mont.     Wra.  Scaltnri«  p-neral 
mani*g»*r;  Wuh  Skynue,  >^uperintentieiit-     Employe  2*M)  to  3J10  men.     Stork*! 
of  company  is  cruitrolh^d  by  the  Amalgamated  Copper  Company.     Principal  I 
mine  is  the  Moonlight^  having  a  3-compartment  dhaft  abotit  one-quarter 
nnile  deep,  and  giving  g*.Kid  copper  and  silver  values.     The  Clejir  Grit  mine,  I 
owned  by  this  compaay,  idle  for  s<itne  yenrs,  resumed  work  July,  1902. 
WAUKEGAN  &  WASHINGTOK  MINING  WASHIHGTOM, 

9l  smelting  CO 

Mine  office:  B<*ssburg,  Stevens  Co.,  WH*«h.     Jaa.   MoiTatt,  supiirintcild*  j 
enL       Is  dcveUiping  gold-Hilver-t!c»pper  ores  on  the   Ea«tur  Sunday  claim,  j 
with  steam  power  and  small  force. 
WATEHUTTA  MINE.  NORTH  CAROUHA. 

Owned  by   Carolina  Copper  C<>, 
NICOLAS  WEBER,  MEXICO. 

Name  fji^en  by  Mexican  govemnienl  af5  operator  of  a  copper  property 
near  Mineral  de  Atsienlos,  Aguasealientes,  Mexico.     No  returns  secured. 
WENTWORTH  MINE.  AWZONA. 

Near  Payson,  Gila  Co.,  kn%,     J.  W.  Wentworth,  superinU*ndeQt.     Wa« 
opening  gold-copper  orci?  by  shaft  fuid  tunnel  at  lost  nccoimUGi. 
WEST  AUSTRALIAN  MINING  C0.»  LTD,  AUSTRALIA 

Offices;  257.  VVincheater  House,  London,  E»  C,  Eng.  E,  Pope,  cluiir- 
man;  J.  Doyle,  managing  director;  H,  J.  Dixon,  secretan'^.  \s  a  rtson^ao- 
ization  of  the  Victoria  Copper  Co.,  Ltd.  l*apital.  nomimd,  £120^000.  i^^m- 
panv  owns  copper  lands  at  Nortbampt^in,  We^meni  Xustrulin  nkn 
ing  tracts  elsewhere. 
WEST  CHTLLAGOE  MINES. 

Workt'd  about   2f>  ium\  on  copper  proi>ertie»  in  the  Chi  I 
f^f  Qiirenwhind  (ireviou8  to  tlie  closing  do^vn  of  the  (*hilla|cae  sm«lt«tf. 
WEST  FORK  GOLD-COPPER  MINING  CO.  fDAfla 

M-   E.  Gallimorc,  pn^Hidcnt.     }.   \\\   Ilig^ftna 
that  company  i;*  "verv  mucfi  at  a  btandislTl 
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get  a  movi*  on."     C'onipanv   wits  proinotfKl  bv   th«»  notorious  L.    K.   Pike* 

&  Co. 

WESTMORELAND  COPPER  CO.  NEW  BRUNSWICK. 

Office:  Dorchester,  X.  B.     Said  to  have  7,000'  of  undcrgrouiid  openings, 
with  concentrator,  smelter  and  80  precipitating  tanks  for  ci»pper  leaching. 
Said  to  have  expended  $250,000  on  mines  and  plant.     No  returns  secured. 
WEST  MOUNTAIN  MINING  CO.  OF  ARIZONA.  UTAH. 

Office:  Nashua,  N.  H.  (Capitalization  $1,000,000,  shares  $1  par. 
Company's  representative  states  that  nothing  is  being  done  in  the  way  of 
development,  and  that  the  corporation  is  seriously  considering  winding 
up  its  affairs.  Property  consists  of  a  group  of  well  located  claims  near 
Bingham  Canyon,  Salt  Lake  Co.,  Utah. 
WEST  SIDE  MINING  CO.  WASfflNGTON. 

Letters  to  former  address  of  company  and  to  A.  H.  Wintlirop,  fonn<T 
secpetar}'  and  treasurer,  returned  unclaimed  from  S<»attle,  October  and 
December,  1902.  Organized  1900,  with  capitalization  $1,000,000,  shares 
$1  par.  David  Kellogg,  president  and  A.  H.  Wintlirop,  secretarv-  and 
treasurer,  at  last  accounts.  Lands,  140  acres,  near  Berlin,  King  Co.,  Wash. 
WEST  SLOPE  COPPER  MINING  Ar  MILLING  CO.  UTAH. 

Office:  627  Mining  Exchange,  Denver,  Colo.  Mine  office:  La  Sal,  Grand 
Co.,  Utah.  Organized  1901,  with  capitalization  $1,500,0(M),  shares  $1  par. 
W.  W.  Anderson,  president;  Gid.  R.  Propper,  vice-president  and  general 
manager;  M.  L.  Weber,  secretary  and  treasurer.  Lands.  240  acres,  including 
160  acres  of  placer  claims,  in  the  La  Sal  district  of  Grand  Co.  Had  a  60' 
tunnel  and  two  shallow  shafts  at  last  account^*,  with  a  4'  vein  of  aurifei*ous 
and  argentiferous  copper  ore. 
WESTERN  SLOPE  COPPER  MINING  &  SMELTING  CO.  COLORADO. 

Office:  38  Ames  Bldg.;  Boston,   Mass.     Mine  office:  Grand  Jvmction, 
Mesa  Co.,  Colo.     No  returns  secured. 
WHALE  MINE.  NEW  MEXICO. 

Near  Tres  Piedras,  Taos  Co.,  N.  M.     A.  Iloyal,  superintendent,  at  last 
account«. 
WHALEN  CONSOLIDATED  COPPER  MINING  CO.  ARIZONA. 

Had  an  office  in  Chicago,  1901,  and  placed  a  little  stock  at  fancy  prices, 
Presumably  dead,  as  no  trace  of  company  can  be  found. 
WHAT  CHEER  COPPER  CO.  WYOMING. 

Mine  office:  Riverside,  Carbon  Co.,  Wyo.  ().  S.  .\ller8,  superintendent. 
Was  worldng  sinall  force  at  last  accounts  on  prospects  on  Dunkard's  Creek, 
near  Rivennde.  Owners  supposed  to  be  mainly  residents  of  Rhode  Island. 
WHXALKATB  COPPER  MINING  CO.  MICHIGAN. 

OSee:  Hbqghton,  Houghton  Co.,  Mich.     Organized  November,  1902, 
a,  with  capitalization  $50,000.     Lands,  240  acres, 
mine,  but  is  primarily   a  townsite  company.     The 
im  Atlantic,  was  "opened''  in  1851,  and  is  possibly 
"  'ww  not  to  do  it.     A  shaft  was  sunk  40'  in  trap 
^'  aoath;  thence  an  incline  shaft  was  sunk  50' ; 
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xhnwc  a  crosscut  was  tin  von  100'  to  a  copper  lode,  on  which  a  drift  was  opened 
5<)'  s«nitli.  and  at  the  end  of   this  drift  a  winze  wan  sunk  40',  giving  open- 
ings on  Oi  different  plam»8  in  300'. 
WHIMWELL  COPPER  MINE,  LTD.  AUSTRALIA. 

Other's:  11.  Ironmonger  Lane,  London,  E.  C,  Eng.     C.  G.  Tegetmeier. 
cliainnan;  L.    l>ownes,  seeretarj-.     Capital,  nominal,  £150,000.     Property, 
200  aen»s.  in  Pilbarra  field,  Western  Austrailia. 
WHIPSAW  COPPER  CO. 

Oflioe:  35  Wall  St..  New  York.     No  returns  secured  and  location  of 
prt»iH»rty.  if  any,  unknown. 
WHITE  EAGLE  COPPER  MIinNG  CO.  TEXAS. 

Mine  otfice:  Hunu'tt.  Burnett  (  o.,  Texas,  on  east  side  of  Colorado  river. 
(>n*s  aiv  cuprite,  malachite  and  azurite,  in  a  quartz  gangue.  Developed 
by  shaft  and  opt'u  cut.  H:ts  a  25-ton  concentrating  mill  and  at  last  accounts 
contemplati>il  usii\g  a  leaching  pn>ces8  and  cyaniding  the  tailings.  No 
returns  six-unxl.  , 

WHITE  HORSE  MIMNG  CO.  ARIZOHA. 

i>rtirc:  21  >   Broail  St..   New  York.     Lands,  200  acres,  in  Yavapai  Co. 
J.  K.  C  onliv.  sujH^rintondont.     No  returns  secured. 
WHITE  KNOB  COPPER  CO.,  LTD.  IDAHO- 

i>tiitv:  'M\  Wall  .St.,  Now  York.  Mine  office:  Mackay,  Custer  Co.,  Idaho- 
i>riginall.\  organi/t\i  under  laws  of  Wc^st  Virginia  as  White  Knob  Mining  Co., 
N\ith  capitalization  $5.iK)0.iMX) ;  reorgjuiized  under  present  title,  Apr.  24, 1900, 
under  laws  oi  New  Jersey,  with  capitalization  $12,500,000,  in  125,000  shares, 
par  $100 :  on  .Ian.  (>.  1VX)3.  armnged  to  n*organize  again,  under  same  charter 
and  title,  with  capitah/.ation  $1  750,000,  in  175,000  shares,  par  $10,  with  an 
issue  of  5(>.iKM»  slum's  of  new  sunk,  presumably  to  \>e  used  for  securing  addi- 
tional funds.  Has  an  authori/.evl  l>ond  issue  of  $500,000,  in  10-year  $1,000 
sinkinir-fuud  iV^\  cold  bonds,  reileemable  at  115  and  accrued  interest  any  year 
after  l'.H)J.  with  pn»vis«>  that  bonds  an.*  convertible  into  stock  at  the  price  of 
$rj.5<>  iHT  shan\  K>nd  issue  s;iid  to  lx»  underwritten,  probal)ly  with  a  bonus 
i»f  new  stiH-k  for  the  utulenvrii*'!^.  .\nnu:d  meeting,  second  Tuesday  in  Janu- 
ar\ .  t\ir|H»nition  I'mst  Co.,  l.V>  Broadway.  New  York,  transfer  agent.  Henry 
.1.  Iauv.  pn^sident :  Wiibur  K.  Matthews,  viei^president ;  Chas.  G.  Funk,  sec- 
i-etary;  Ch:t<.  Iv  Van  Ni^trand.  treasurer:  .\ustin  M.  Poole,  assistant  secrt- 
ta^^  and  tn*Hsurer:  pn^tHlinc  i^ffictrs.  Wnj.  L.'Stow.  Edw.  C.  Piatt,  Edgar  C. 
Hrsillev .  C«v.  3  Smith  and  Reirir.ald  Fc«ster.  directors.  Wayne  Darlington, 
who  w:L'4  in  chanre  oi  the  pn^inrty  :is  <u()erintendent  from  the  beginning  of 
work,  n^sicnevl  with  his  entirt*  statT  in  tln.^  :>pring  of  1902  and  was  succeeded b>' 
S.  K.  IV\\  d.  V]>pan*ntly  Mr.  lV\vd  h;is  <in(*e  l>een  replaced  by  Pferc\*  L.  Feam, 
consult  ini:  encintvr.  >v]io  stvms  to  Iv  in  ceneral  charge.  J.  D.  \.  Smith  wm 
smelter  su|MTintendent  at  hist  accounts,  (leo.  R.  Hancock,  of  Salt  Lake  City, 
w.'i.H  mine  suivrintendtnit  for  ^H>  d.nys  during  1902.  barring  three  weeks'  loii 
time,  xvhili^  the  mine  was  idle.  Name  of  his  successor  not  learned.  Hioi. 
Hn»wn  wa."*  electrical  sujH*rintendent  at  last  accounts. 
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Lands  have  a  total  area  of  about  2,100  iicrcss,  including  32  mining  claims, 
t  millsites,  sundn-  water  rights,  timber  lands  and  right  of  way  for  electric 
"ailway ;  also  the  90-acre  towmiite  of  Mackav,  all  in  the  Lost  River  Valley  of 
[busier  County,  Idaho.  Mackav  is  a  town  of  about  1,000  people,  and  the  com- 
[>any  has  succeeded  in  selling  nearly  $50,000  worth  of  real  estate  for  business 
and  residehce  purposes. 

The  ore  bodies  of  the  mine  are  said  to  be  extensive,  but  no  detailed  figures 
have  been  secured.  Mine  openings  include  a  7(H)'  shaft  and  about  (5  miles  of 
tunnels,  crosscuts  and  drifts.  The  mine  is  said  to  have  large  ore  reserves  and 
to  give  average  values  of  4%  copper  and  $1.50  gold  and  silver  per  ton.  The 
machinery  plant  is  said  to  be  extensive. 

The  mine  is  reached  by  a  96-mile  branch  of  the  Oregon  Short  Line  railway, 
running  from  Blackfoot  to  Houston.  To  connect  the  mine  and  smelter  the 
company  has  a  10-mile  electric  railway  with  maximum  gradient  of  6%  in  an 
elevation  of  2,000'.  At  last  accounts  company  was  planning  to  re-lay  this  elec- 
tric line  with  heavier  rails.  The  smelter  is  said  to  have  three  200-ton  furnaces. 
It  was  blown  in  about  September,  1902,  and  blo\N*n  out  again  about  a  month 
later,  ostensibly  to  await  the  completion  of  a  1,500'  tunnel  to  effect  a  junction 
with  the  bottom  of  a  700'  shaft.  This  tunnel  was  nearing  completion  at  the 
cloee  of  1902.    The  company  has  a  water  power,  said  to  be  valuable. 

The  policy  of  the  White  Knob  company  has  been  vacillating  in  the  ex- 
treme. The  property  was  to  have  begun  production  on  a  large  scale  some  two 
years  ago,  but  at  the  close  of  1902  is  still  developing.  Excuses  for  delays  have 
been  numerous,  and  the  directors  have  blamed  ever>body  but  themselves  for 
these  delays.  At  the  close  of  1901  the  reasoas  given  for  the  failure  of  the  com- 
pany to  make  copper  were  the  delay  in  the  completion  of  the  railroad  line  and 
the  delay  of  the  Allis-Chalmers  company  in  furnishing  the  smelter.  Changes 
in  the  local  management  have  been  both  numerous,  frequent  and  demoraliz- 
ing. The  mine  and  smelter  were  entirely  closed  June  26,  1902,  and  the  rumor 
was  abroad  that  the  enterprise  had  been  permanently  abandoned.  A  later 
rumor  was  that  the  mine  was  closed  to  rid  the  property  of  undesirable  labor. 
Work  was  resumed  less  than  a  month  later,  and  shortly  thereafter  the  smelter 
was  blown  in,  only  to  be  blown  out  again  after  a  few  weeks  run.  The  future 
of  the  property  will  doubtless  be  detennined  by  the  results  secured,  in  the  full- 
ness of  time. 
WHITE  ROCK  COPPER  KING  MIinNG  CO.  CALIFORIOA. 

Office:  Ellsworth,  Me.  Mine  office:  Lewis,  Mariposa  Co.,  Cal.  Edwin 
L.  Foster,  superintendent.  Lands,  320  acres,  patented.  Has  heavy  gossan 
outcrops  with  schistose  diabase  vein  matter.  Ore  is  sulphide  at  depth  of 
100  feet.  Main  shaft',  150'.  Has  950'  of  underground  openings.  Vein  channel 
lOO'  wide.  Smelter  shipments  of  450  tons  of  oxide  and  carbonate  ores  in  1902 
gave  average  returns  of  20%  copper,  and  $2  to  $4  gold  and  silver  per  ton. 
WHITWEY  REDUCTION  CO.  NORTH  gAROLINA. 

Mine  office:  txold  Hill,  Rowan  Co.,  N.  C.  Is  developing  a  gold  mine  just 
north  of  the  Union  Copper  Co.,  and  has  promising  copper  ores  on  its  lands. 
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WILLIE  BOY  MINE.  OREGOV. 

At  Comer,  Grant  Co.,  Ore.    J.  Reese,  superintendent.     Is  developii^ 
a  gold-8ilver-€opper  ore  body,  by  tunnel,  with  small  force. 
WIND  FALL  MINING  CO.  WASHINOTOV. 

Mine  office :  CheN\elah,  Stevens  Co.,  Wash.  C.  T.  Rigg,  superintendent. 
C>rcs  show  pold,  silver,  lead  and  copper. 

WINNIPEG  MINING  &  SMELTING  CO.  BRITISH  COLUMBIA. 

Mine  office :  Grand  Forks,  Yale  <fc  Cariboo  district,  B.  C.  Richard  Plew- 
nian,  numagor.  Has  frold-silver-copper  ores,  opened  by  shaft.  Has  steam 
pt>\vor.  and  employs  about  26  men. 

WINONA    COPPER    CO.  MICHIGAN. 

Office:  11  William  St.,  New  York.  Mine  office:  Winona,  Houghton  Co., 
Mich,  t^iipanized  1S98.  under  laws  of  Michigan,  uith  capitalization  S2,5OO,000, 
shares  S25  par.  Annual  meeting,  l:u«t  Tuesday  in  March.  Boston  Safe 
IVjHv^it  &  Trust  Co.,  registrar :  American  Loan  &  Trust  Co.,  of  Boston,  trans- 
fer agent.  John  Stanton,  president :  J.  ^^'hceler  Hardley,  secretary-;  John  R. 
Stanton,  trvasurvr:  John  Stanton.  Joes.  E.  Gay.  Wm.  A.  Paine,  John  R. 
Stanton  and  J  as.  H.  Soager,  dinvtors :  Frank  McM.  Stanton,  superintendent: 
F.  W.  IVnton.  asBsistant  superintendent:  John  Welton,  mining  captain; 
Wm.  Van  i^rxlon.  clerk. 

i^tlWial  s\\om  returns  to  the  state  of  )richigan,  as  of  date  Jan.  1,  1902, 
disi'K^Si*  the  followiiur  figures: 

.Vmount  cash  paid  in  on  capital  stock $800,000 .00 

Anunnit  j>aid  in  by  ivnveyance  of  property  to  company.  . .  450,000.00 

Kntin*  amount  in>-esioil  in  rt^al  estate 479,972.50 

Anuni!\t  of  |H^rs«>n,il  t-staio 11,537.36 

Amount  of  mumvutwI  or  flivitiug  del>t 21,154 .49 

Fxivndiv.-.Tx^  for  W^n  \*or\*  $48,552.33.  lea\-ing  a  deficit  of  S9,617.13. 
.nt  t'K>es«»  of  th:*  \oar. 

i^uv  n>:,«*-\i«\i  as  amonc  tho  nitvt  prx>mising  properties  of  the  Lake  Siit 
|N*r\or  d>T  ".<■:.  ^^  zixon.-*  toll  in  iv»jMilar  t*stim:ition  until  it  was  held  to  be 
r !:*»•! u'.il I \  x\or:hU»?«i.  cv^^n  l\v  thv^w  intt-rest^'d  in  its  management,  but 
\»  i:  hiv, !  *v  ivts:  :V«  :v.or.:hs  h.ts  agAin  caimxi  s\irprisingly  in  favor,  owing  to  un- 
r\:Hv:ci»!\  j;\>v.  t\*s;:1:s  frv^ni  an  e\:onsive  mill  test.  The  mine  was  first 
oivr.iNl  *.n  1S«**.  V\  A  s:i-jcIo  shallv*«  shaft  on  an  amygdaloid  lode,  from  which 
'..-.■iss  *vinvr  ^*As  taxor.  :o  :ht'  c\:<;:*.  of  A^wral  l^arr^ls.  The  lode  was  dis- 
.  .'\v*\\i  V\  A  V.v.c  ot  'ort'h:*:*  ris-  r::s  alv-rj;  the  outcrop,  the  size  of  these  pits  in- 
vv, ,;: :•.;<  th.^:  »N^v.>tsicr^^:-.^  r.As*<'s  .f  vvinvr  h.id Nwn secured  therefrcHn b\'  the 

V  ^ ".  »i «".', '.  *.-.  '.I'.crs.     I  ^  •*  *. :  vc  t  o  «• !', '.  izr  \  v  k  of  :  ransix^rtat  ion  facilities,  lit  tie  work  w» 
V-  •*\-.^      Hv  vr\»«vr'\  >*:a^  Vr  o/.  'riVv.ts.*  is  ISS^*.  but  did  not  furnish  sufficient 

V  wx  vvinv*  :o  :\<\  :S-  :r'vv.:.-"^s  .-tiv*  ^^as  *».v^n  divpped.  to  remain  idle  tintil 

\  A.A-^  Av  ';  .V\S  >.-»i  :>•  -a::',  tr^.-:  Iv'.rjt  1.440  acres,  with  a  smaller 
Av.t»i  v*i  ", .'S  ,s .••>•>    sW  :  '■  "x — :-:"■">  "is*  '.7^^  arri's  lying  3  to  5  miles  south 

o.  •  X : -N-      A  ■•    -V  '  V  ^Vv,•••.A  :>  in  Sectioos  19.20.  29  and  36, 

;  x'«  •.;  JC  \ ,-  -, ::  Ua .  ,iv  .V  \x  ,> .     . . .^  W ;.  a::^:^  h*s  oo  the  ca0l  and  uodevekp- 
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ed  land  of  St.  Mar>''s  Mineral  Land  Co.  on  the  north,  south  and  west.  The 
main  tract  carries  the  outcrop  of  the  Winona  amygdaloid  for  upwards  of 
a  mile.  Work  was  b^un  April,  1898,  under  great  difficulties,  transportation 
being  over  26  miles  of  exceedingly  bad  wagon  road.  The  old  shaft  was 
cut  down,  retimbered  and  deepened  and  3  new  shafts  sunk,  all  on  the  Winona 
lodte,  an  amygdaloid  bed  running  12'  to  35'  wide  \\*ith  a  strike  of  about 
N.  59®  E.  and  a  dip  of  about  70°.  The  formation  is  much  disturbed,  although 
becoming  more  regular  in  the  lower  openings.  In  addition  to  sinking 
shafts,  considerable  diamond  drill  boring  has  been  done.  Search  was 
made  for  an  epidotal  amygdaloid  said  to  lie  near  the  Winona  bed,  but  no 
such  lode  was  located.  Other  copper-bearing  amygdaloids  have  been  located, 
but  with  the  exception  of  the  Winona  bed.  none  carr>'  copper  in  promising 
quantities.  The  Winona  amygdaloid  carries  considerable  epidote,  calcite 
and  quartz.  A  limited  amount  of  mass  and  barrel  copper  is  found,  but 
the  bidk  of  the  metal  is  in  the  stamp  rock,  and  is  found  in  nodules  rather 
than  flakes.  It  is  doubtless  owing  to  the  copper  coming  in  tliis  imexpected 
form  that  the  mill  tests  have  shown  the  rock  to  be  so  much  richer  than 
was  anticipated. 

No  1  shaft,  the  discovery-  pit  opened  in  1864  and  enlarged  and  deepened 
by  the  present  company,  is  in  the  northeast  (juarter  of  the  northwest  quarter 
of  Section  29,  and  is  8x18'  inside  of  timbers,  with  3  compartments,  carrying 
ladderway  and  pipes  in  the  central  section.  The  shaft  is  400'  deep  and 
has  four  levels  opened.  A  little  hea>'>'  copper  and  some  stamp  rock  have 
been  found  in  the  northern  drifts  of  this  shaft. 

No.  2,  the  principal  shaft  of  the  mine,  is  900'  northeast  of  No.l,  sunk 
at  an  angle  of  72°,  and  was  575'  deep  on  Nov.  1,  1902,  with  6  levels  opened. 
On  the  fourth  level  about  1,500'  of  drifting  has  been  done,  sho\^*ing  good 
copper  ground  for  about  200'  only.  The  sixth  or  bottom  level  makes  much 
the  best  showing  of  any  part  of  the  mine,  ha\ing  produced  masses  weighing 
up  to  800  lbs.,  and  a  considerable  proportion  of  the  openings  show  excellent 
stamp  rock.  Two  stopes  were  ninning  on  this  level  at  the  close  of  1902. 
The  lode  is,  16'  to  40'  in  width  on  this  level  and  the  formation  is  much 
more  regular  than  at  any  point  above. 

No.  3  shaft,  now  idle,  is  900'  north  of  No.  2  and  was  sunk  to  about 
750'  depth  without  opening  any  ground  of  especial  promise.  No.  4,  the 
northernmost  shaft,  is  about  1,350'  northeast  of  No.  1,  and  is  sunk  at  an 
angle  of  70°;  this  shaft  is  now  idle,  nothing  of  importance  having  been 
developed.  No.  5  shaft  was  started  on  a  ^^^dc  amygdaloid,  located  by 
diamond  drill,  but  as  sinking  did  not  develop  good  ground,  was  discontinued 
at  Uttle  depth. 

The  Winona  lode,  as  opened  in  the  original  shafts,  made  a  very  good 
showing  for  50'  to  lOO'  below  surface  and  then  turned  decidedly  poor,  but 
is  again  improving  at  depth.  The  mine  had  about  two  miles  of  under- 
ground openings  at  the  close  of  1902. 

The  engine  house,  located  midway  between  shafts  1  and  2,  is  40x40', 
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of  steel  fraxii''  on  Mon*-  f(»iindations.  with  corrugated  iron  siding  and  roof 
The  br^Hf  has  two  5'  druiiL«,  good  for  800'  depth.  This  building  contains 
a  *H;ia»  A/'  t  \vrr-$tagp  straight-line  IngersoU-Seigeant  12-drili  air  compreaiiH-, 
alao  a  j*inaller  one-sta^  c<impress(»r.  Adjoining  is  a  boiler  house,  40x48', 
of  flteel  on  stone  foundations.  »ith  iron  siding  and  roof,  housing  four  80-h.  p. 
boilen.  The  lillnona  has  15  power  drills,  5  drills  being  in  use  at  the  clciw 
of  1902.  <>ther  mine  buildings  are  a  warehouse,  26x40';  carpenter  shop, 
20x40':  smithy,  22x34':  store  building,  30x40';  office  building;  2  boardinf; 
houses.  16  frame  dwellings  and  9  log  houses,  the  dwellings  being  built  in 
a  townsite  platted  b\  the  company.  The  Winona  also  has  a  sawmill  SDxTO', 
with  a  wing  42x66'  for  boilers  and  a  seeond  ^ing  of  16x46',  the  latter 
containing  a  shingle  mill.  The  phint  has  a  daily  capacity  of  20,000'  of 
sawed  luml>er.  The  main  line  cf  the  Copper  Range  railroad  passes  near 
the  mine  and  a  spur  lias  l>een  built  to  No.  2  shaft. 

Although  the  showing  secured  at  the  mine  was  not  especially  promisiDg. 
it  was  decided  by  the  managcnu'nt  that  a  mill  test  should  be  made,  in  view 
of  the  years  of  laljor  and  large  siuils  expended  on  the  property,  consequently 
one  stamp  wjis  secured  at  the  Atlantic  mill,  wliich  is  the  step-mother  of  the 
South  Range  mines.  The  returns  from  the  rock  milled  were  most  surprising 
to  all  concerned,  giving  nearly  double  the  amount  of  copper  anticipated 
by  the  management  and  those  most  conversant  with  the  property.  For 
one  week  in  December,  1902,  returns  were  55  pounds  of  mineral  to  the  ton, 
equal  to  alx)ut  40  lbs.  of  refin(>d  copper,  or  2%,  which  is  a  larger  return  than  is 
being  obtained  by  any  amygdaloid  mine  of  the  Lake  Superior  district.  This 
week's  returns  were  the  best  secured,  but  the  mine  has  yielded  an  average 
of  30  to  40  lbs.  of  mineral  per  ton,  carr\  ing  from  20  to  30  lbs.  of  refined 
copper,  with  a  net  average  of  23  lbs.  ingot  copper  per  ton.  About  200 
tons  of  rock  are  sent  to  the  mill  daily,  and  a  larger  tonnage  could  be  stamped 
if  it  were  possible  to  furnish  it.  The  mine  could  supply  the  rock,  but  as  it 
lacks  a  rock-house  and  pi^rmanent  shipping  facilities,  the  production  is  handled 
under  considerable  difficulties.  The  mine  is  working  a  foree  of  110  men 
at  the  close  of  1902  and  the  present  large  output,  secured  so  awkwardly,  is 
practically  paying  niniiing  expenses. 

It  is  yet  too  early  to  pronounce  the  Winona  an  assured  success,  but 
the  results  s<»cure(l  at  the  mill  have  surprised  ever>-one,  from  the  president 
of  the  company  to  the  miners  breaking  the  rock.  The  prospects  of  the 
mine  are  incomparably  brighter  than  one  year  ago,  and  the  property  is 
giving  such  unexpectedly  gt>od  returns  that  it  will  be  afforded  everj*  oppor- 
tunity of  proWng  its  real  value. 
WI50NA-REX  COPPER  MINIlfG  CO.  WTOMING. 

Address:  care  of  John  Ludwig,  president,  ^^^nona,  Minn.  Mine  office: 
Encampment ,  Carbon  ( 'o. .  Wy o.    Was  working  a  small  force  at  last  accounts. 

WmTHROP  MINE.  MXCmOAH. 

OvsTied  by  L.  C  Palmer,  ^L<lrquette,  Mich.  Property,  800  acret  in 
Keweenaw  Co..  Mich.     Worktnl  1852-IH60:  since  idle. 
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ISCONSIN  CLAIM.  CALIFORNIiL 

At  Darwin,  Inyo  Co.,  Cal.  Chas.  llichardson,  owner.  Has  a  contact 
in  between  limestone  and  granite,  2^  to  6'  wide,  with  shaft  of  about  15()', 
oii^ing  cuprite,  malachite  and  chalcopyrite.  Was  developing  at  last 
trounts. 

ISCONSm-WYOMING  COPPER  HUnNG  CO.  WYOMING. 

OflBce:  Probably  La  Crosse,  Wis.  Organised  September,  1902,  under 
ws  of  Wyoming,  with  capitalization  $1,0<)0,0(K).  Wm.  Ott,  pesident; 
.  B.  Gelatt,  vice-president;  W.  E.  PoUeys,  treasurer:  John  M.  Ven-hoti, 
cretar\'  and  general  manager.  Lands,  2  groups  of  claims  near  Hidden 
reasure  and  I^ulah  proi)erties,  in  Carbon  Co.,  Wyo. 
'OLVERHfE  COPPER  MINING  CO.  MICHIGAN. 

Office:  11-13  William  St.,  New  York.  Mine  office:  Kc^arsarge,  Hough- 
•n  Co.,  Mich.  An  extensive  producer,  employ in«^  a  large  fon-e.  Organized 
$90,  under  laws  of  Michigan,  i^ith  capitalization  $1,500,000,  in  (V),000  shares, 
ir  $25.  Fiscal  year  ends  June  30;  annual  meeting,  first  Monday  in  August. 
merican  Loan  &  Trust  Co.,  Boston,  transfer  agent.  John  Stanton,  president; 
)hn  R.  Stanton,  secretarj-  and  treasurer;  John  Stanton,  Jos.  E.  Gay,  John  R. 
:anton,  J.  Wheeler  Hardley  and  .Samuel  L.  Smitli,  director ;  Fred  Smith, 
iperintendent ;  Willard  J.  Smith,  assistant  suf>erintendent ;  (^has.  L.  Noetzel, 
erk;  William  Pollard,  mining  captain;  B.  S.  Shearer,  mill  superintendent; 
.  Wm.  Hartmann,  mining  engineer;  A.  B.  Holtenhoff,  master  mechanic. 

Official  sworn  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1 ,  1902, 
isclose  the  following  figures: 

Amount  cash  paid  in  on  capital  stock $780,000 .00 

Amount  paid  in  by  conveyance  of  property  to  company 550,000 .00 

Entire  amoimt  invested  in  real  estate 720,665 .  23 

Amount  of  personal  estate 485,888 .  49 

Amount  of  unsecured  or  floating  debt 75.878 .  60 

Production  of  copper,  1901,  in  pounds 4,946,12t> 

For  the  fiscal  year  ending  June  30,  1902,  income  was  $665,3:^3.28  and 
«cpense8  $424,329 ,  76,  leaving  a  mining  profit  of  $241 ,003 .  52.  Expenditures 
)r  construction  account  were  $264,677.90.  leavhig  a  surplus  of  $276,467.50. 
Hvidends  are  $2  semi-annually, or  at  the  rate  of  $240,000  per  year.  For  the 
seal  year  named  the  mine  hoisted  213,650  tons  and  stamped  187,482  tons, 
tie  rock  stamped  being  83%  of  the  rock  hoisted.  Production  was  6,232,800 
ounds  of  mineral  and  4,984,367  lbs.  of  refined  copper,  giving  71%  of  fine  cop- 
er from  the  mineral.  The  yield  of  fine  copper  per  ton  of  rock  stamped  was 
6.59  lbs.,  or  1 .33%.  Cost  of  stamping  was  $1.94  per  ton.  Cost  of  refined 
opper  was  7.304  cents  per  pound  at  the  mine,  with  miscellaneous  costs  of 
.208  cents,  giving  a  net  cost  for  the  year  of  8.512  cents  per  pound,  or,  inchid- 
ig  all  construction  charges,  a  gross  cost  of  13.82  cents  per  pound.  Dividends 
>aid  to  close  of  1902  were  $990,000. 

The  Wolverine  was  opened  in  1S82  by  local  capital,  but  was  not  a  success. 
rhc  company  was  reorganized  under  the  present  title  and  management  in 
.800,  when  new  iniiGhinei>'  wa«  secured  and  work  lesjumetl.    Cash  for  ncces- 
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san'  development  was  scoured  with  difficulty  and  the  previous  failure  of  the 
mine  rendered  in  vwtore  dubious  of  its  future.  The  short  age  of  fundti  was  met 
by  Mr.  John  Stanton  with  cash  advanced  from  his  own  pocket.  MUIing 
was  begun  in  1892,  with  a  single  stamp,  after  eighteen  months  of  undei^rotiod 
opening.  With  carefully  selected  rock  the  mine  began  making  small  profita 
from  the  first  day  of  milling.  The  output  of  refined  copper  was  only  500,074 
pounds  in  1892,  but  pnxiuction  has  been  greatly  increased  in  each  successive 
year,  and  should  reach  about  9,000,000  pounds  in  1903. 

Mineral  lands  comprise  280  acres,  all  on  the  copper  belt,Avith  upwards  of 
200  acres  carrying  the  Kcarsiirge  amgydaloid,  on  which  the  mine  is  opened. 
The  North  Kearsarge  mine  of  the  Osceola  company  lies  on  the  north;  3Iay- 
flower  on  the  east;  Mayflower  and  South  Kearsarge  on  the  south  and  Centen- 
nial on  the  west.  The  lode  nms  15'  to  18'  wide,  vith  an  average  dip  of  41°, 
and  is  bunchy,  but  carries  excellent  average  values. 

The  four  shafts  of  the  Wolverine  are  numl>ered  from  north  to  south. 
No.  1 ,  near  the  North  Kearsarge  line,  was  exhausted  long  ago.  Shafts  3  and  4 
are  the  important  producers.  No.  3  is  to  the  23d  level,  about  2.200',  and  No. 
4  to  the  19th  level,  about  1,800'.  IV)th  shafts  are  sinking  in  good  grtiumL 
Some  crosscut  ting  has  l>oen  done  on  the  lllh  level  north  and  a  few  drifts 
opened  on  the  "west  lode,"  an  amygdaloid  paralleling  the  Kearsarge  and 
showing  nothing  of  s|>ecial  promise.  The  south  drifts  fmm  No.  4  on  the  12th 
to  18th  levels,  inclusive,  are  all  ver>-  ri<*h  and  but  a  small  proportion  of  rock 
broken  is  rejectee!.  Many  new  stopi»s  have  lxH»n  opened  in  the  past  three 
years,  preparatory  to  doubHng  pnxiuction  with  the  new  mill,  and  the  mine  is 
now  open  for  5  to  6  years  ahead  of  st oping,  while  new  openings  are  being  made 
at  the  rate  of  about  6(K)'  monthly. 

The  surface  etjuipment  of  the  mine  is  not  elaborate  but  is  well  adapted  to 
pmimt  and  futurt*  nM|uirements.  A  compressor  house,  built  at  No.  4  in  1902, 
Has  a  now  t^Mupn^ssor  of  2t)-driU  capacity,  abo  the  old  22-drill  machine.  \ 
new  changiixg  houst\  built  for  miners  at  No.  3  shaft,  is  a  model  in  even-  partir- 
nlar,  and  is  much  appre<'iated  by  the  workmen.  New  oil  and  powder  houses 
were  built  in  1^^»2.  The  various  shafts  are  su1>stantial  and  well  supplied  with 
nocfwsarx  nv%«*hinor>  and  buildinsrs.  The  mining  hn-ation  is  a  \'erv-  neat  one 
t\nd  the  c^^mjv^r.x  o\\  ns  a  large  numlx^r  of  substantial  dwellings,  rented  to  em- 
ploy rw  at  nnh-h  K^HiT  tiguies  than  they  could  lease  from  private  holders. 

The  t%Ki  n-ij'.:  a;  the  uiine  Wiis  sold  to  the  PhoenLx  in  1902.  Rock  for  the 
MOW  mill  pi'«^  *^^vr  '.ho  Mohawk  <fc  Traverse  Bay  U.  R.,  which  is  operated  b>' 
:he  Mineral  KAAfCt*  Kailnvid  i\>.,  under  a  five-year  contract,  the  haul  being 
13  mil«»  bot*w«  nuw  and  mill,  with  a  continuous  do^Ti  grade  for  loaded 
t  rains. 

The  nr'R  mill  »  rH\tr  The  mouth  of  the  Tobacco  nvvr,  on  Tra^-eree  Biv, 
Lake  Superi<»r,  ^isi  %VN>t:i*  the  Mohawk  mill,  the  two  being  served  b>-  asb^ 
pump  and  m*i>ac*v  *^x  %  ioim  superintendent,  thus  allowing  oonadHibfe 
operating  eoow^n»N'^  '/S^  zvAU  is  of  steel,  on  stone  foundatiooa,  l9ti!M, 
standing  37' aN^w  l»V:.  v^v:  'hu>  giving  a  good  drop  for  taifingi,  vitliMB|ii 
iTif»ni  to  wast*^  the  aatwK     '.N-  mill  has  two  Noixlberg  ; 
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10  blo^ins  per  minute.  Each  head  is  treating  a  little  better  than  500  tons  diuly . 
[lie  first  head  was  started  August  9,  and  the  second  head  Aug.  27,  1902.  The 
niU  has  a  full  complement  of  jigs  and  makes  extensive  use  of  Wilfley  tables. 
Fhe  boiler  house  stands  1 6'  south  of  Ihe  mill  and  is  42x58',  with  stone  walls  and 
steel  truss  roof,  housing  a  battery  of  200-h.  p.  Stirling  water«tube  boilers,  fitted 
with  automatic  stokers.  Coal  goes  through  a  lump-crusher,  thence  to  hop- 
pers in  the  boiler  house  with  24  hours'  storage  capacity.  The  mill  also  has  a 
completely  appointed  machine  shop. 

The  pump,  owned  and  operated  jointly  by  the  Wolverine  and  Mohawk, 
b  a  horizontal  triple-expansion  Snow,  of  20,000,000  gallons  daily  capacity, 
having  steam  cylinders  of  18^,  33^  and  64^  diameter  and  22*^  water  plungers 
Krith  36^  stroke.  The  pump  house  is  located  on  the  river,  near  its  mouth,  thus 
ivoiding  the  difficulties  encountered  elsewhere  in  securing  water  from  the  lake. 
Fhe  coal  and  merchandise  wharf,  owned  jointly  by  the  mines.  Is  near  the  mill 
md  fitted  with  coal  hoists.  A  40-acre  to^^^lsito  has  been  platted  near  the  mills 
uid  has  been  named  Gay,  in  deserved  hon^r  of  Jos.  E.  Gay,  whose  long  and 
lonorable  connection  ^^ith  Lake  Superior  copper  mining  is  well  known  to  those 
nterested  in  the  tnide. 

Control  of  the  Wolverine  is  owned  in  Michigan,  this  being  the  only  Lake 
Superior  copi>er  mine  in  which  the  majority  of  stock  is  held  outside  of  New 
England.  This  fact  is  evidence  of  the  estimation  in  which  the  Wolverine  is 
held  by  the  people  that  have  the  best  opportunities  of  judging  of  its  value. 

At  the  close  of  1902  the  Wolverine  Wius  making  copper  for  less  than  7 
cents  per  pound  and  was  producing  at  the  rate  of  about  9,000,000  pounds 
yearly,  thus  making  the  cheapest  copper  in  the  Lake  district,  with  the  possi- 
ble exception  of  the  Calumet  &  Hecla.  The  Wolverine  is  the  only  Lake  Su- 
perior mine  that  has  maintained  regular  dividend  rates  during  the  depression 
of  1902,  and  its  record  is  a  remarkable  one,  for  with  the  opening  of  its  new  mill 
the  mine  has  nearly  doubled  production;  has  greatly  reduced  costs;  has  in- 
creased the  percentage  of  copper  in  rock  milled,  and  has  greatly  increased 
its  net  earnings,  simultitneously.  It  would  be  hard  to  find  a  copper  mine  or  a 
mine  management  to  which  more  unqualified  commendation  can  be  given. 
WOLVERINE  MINING  CO.  UTAH. 

OflSce:  324  D.  F.  Walker  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Park 
City,  Summit  Co.,  Utah.  Employs  25  men.  Martin  L.  Effinger,  vice-presi- 
dent; L.  A.  Jeffs,  superintendent.  Has  a  main  tunnel  of  450'  and  about 
1 ,000'  of  underground  openings.  Has  had  assays  of  39%  lead  and  56  oz.  sil- 
\'er  per  ton,  in  addition  to  copper.  No  returns  secured. 
WOOD  RIVER  GOLD  h  COPPER  CO. 

Incorporated  October,  1902,  under  laws  of  Delaware,  with  capitalization 
$1,000,000,  by  W.  W.  Watson,  et  al,  of  Scranton,  Pa.     No  returns  secured. 
WYACCA  MINE.  AUSTRALIA. 

Address:  care  of  E.  Pearce,  Broken  Hill  Chambers,  Adelaide,  South 
AustnliA.  Property  was  working  on  a  very  limited  scale  at  last  accounts. 
WZAIDOT  COWWL  CO.  MICHIGAN.' 

fM^;  24  CoDgiesB  St.,  Boston,  Mass.     Mine  office:  Wmona,  Houghton 
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Co.,  Mich.  Organbed  18&9,  under  laws  of  Michigan^  witli  cApiUltiJifloft 
12,500,000,  shares  $25  par,  $8  paid  in.  Old  Colony  Trust  Co.,  hL^im, 
r^istrar.  .\nnual  meeting,  first  day  of  May.  Henr>'  Stackpole,  president, 
Wni.  O.  Gay,  secretan'  and  treasurer;  Henr>^  Stackpole,  Wm,  O.  Gay,  Joseph 
Dorr,  Irving  J,  Siiirgis  and  Matthew  Van  Orden,  directors;  Frank  L  V'jui 
Orden,  superintcndt>nt;  Thos.  Buzzo,  mining  captain, 

Offrcial  sworn  returns  to  the  state  of  Michigan »  as  of  date  Jan-  1,  Wl 
dificlose  the  follo>^ing  figures; 

.Amount  cajdh  paid  in  on  C4ipita]  stock .fStlO,00(KU() 

Entire  aniuiint   invested  in   real  estate ..,.,.,_.  500 ,000 .Oi^ 

Amount  of  pejrsiomd  estate  (cash  and  rash  accounts) ..,,..  75,(lOft  Oi> 
Property  is  1,040  at*res  of  virgin  ground »  25  miles  southwest,  of  Houglilon, 
adjoining  the  \^inomi  mine,  in  S*H'tions  ltt»  20  and  21,  Town  52  North,  Uimgr 
36  We8t,  in  Htuigliton  io.  Tnict  »»  rrt»8i4eil  by  (*op|>er  iiange  railroail 
Surface  improvements  int'ludc  mm'hine  and  blnrkBnntlk  shops,  warehousr, 
office,  bams,  and  about  12  nen  dwellings,  with  boilers,  tiuists,  shop  niachin^r) 
and  tools, 

Explorator}'  work  was  begun  I'diruary,  1801),  and  haa  been  conlftitird 
uninternipt'edh'.  The  overburdt^n  is  ver>'  lieavy^  greatly  iiupeding  both 
shaft-sinking  and  diammid  drilling.  Early  work  was  performed  in  search 
of  the  Winona  lode,  while  latter  ffTorts  liavc  been  made  with  a  view  Uj  localinjc 
the  southern  extension  of  the  Baltic  amygdaloid.  No.  1  shaft,  2151'  deein 
k  on  an  amygdaloid  supposed  to  be  the  Winona,  having  a  parallel  under- 
lying  amygdaloid  bed  W*  distant,  both  being  broken  and  of  p<K>r  proniL-sr, 
though  showing  occasional  patches  of  vveJl-mineralized  ground.  Shaft 
No,  11|  100'  dc-ep,  is  alKiut  a  quarter-mile  from  No,  1,  sho^nng  the  mxwi 
disturbed  and  unsatisfactory'  fc>nnation,  i^ith  parallel  amygdaloids  50*  apart, 
these  giving  occasional  bunches  of  good  ground,  but  not  payable  at  the 
depth  gained.  A  shaft  has  been  sunk  ltl2'  on  a  lean  cupiferous  eonglon)enite' 
underlv  ing  the  WiTiona  btnl.  A  300'  shaft  on  an  fimygdaloid  identified 
as  the  Elm  Hiver  gave  an  unsatisfactor%   showing. 

All  shafts  having  given  such  poor  showings,  mining  w^ork  was  stop|>ed 
August,  1901,  and  boring  continued  with  two  diamond  drills.  These  begtui 
work  at  the  Eastern  »andstone  and  worked  backi^artis  to  the  west,  sccurini^ 
a  nearly  I'cimplete  geological  crowi-section  of  the  Wyandot  tract,  under grrat 
difllfulties,  owing  to  the  heav^y  overburden  of  sand  and  iMjulders,  this  running 
100'  to  300'  deep  and  averaging  nearls^  200'  for  the  various  holesi.  Tlie  drill- 
cores  show  that  the  formation  is  much  disturl>pd  across  the  entire  tnwt. 
Drilling  was  stopped  in  the  fall  of  1902,  and  a  new  vertical  shaft  started 
on  section  28,  about  1,200'  west  of  the  Eastern  sandstone.  ThiB  penetnit«8 
a  95'  overburden  and  is  bottomed  m  a  conglomerate,  thought  to  be  N»*.  ^ 
which  underlies  the  Baltic  uniyjfdaloid  some  15  miles  to  the  northeast.  'I"hii» 
shaft  is  about  25'  in  the  ledge  at  the  close  of  1^2.  and  when  the  foimation 
*is  more  settietl,  at  a  depth  of  75'  to  100'  in  the  rock,  croascutft  will  b«  bmI 
both  east  and  west,  in  search  of  the  Baltic  lode. 
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WYOMING  CONSOLIDATED  COPPER  CO.  WYOMING. 

Mine  office:  Collins,  Carbon  Co.,  Wyo.     B.  Shaw,'  president,   Boston, 
Mass.     Lands,  17  claims,  including  the  Cox  mine.     Was  doing  a  little  develop- 
ment work  at  the  close  of  1902. 
WYOMING  COPPER  &  GOLD  MINING  CO.  WYOMING. 

Office:  Alma,  Kansas.     C.  B.  Henderson,  manager.     Property  supposed 
to  be  in  Carbon  Co.,  Wyoming,  but  no  returns  secured. 
WYOMING  MINING  h  MILLING  CO.  WYOMING. 

Mine  office:   Kirwin,  Big  Horn  Co.,  Wyo.     C.  L.  Te\vksbur>',  superin- 
tendent.    Has  a  100'  shaft.     No  returns  secured. 
WYOMING  QUEEN  MINING  CO.  WYOMING. 

Office:  Lararnie,  Wyo.  Mine  office:  Jelm,  Albany  Co.,  Wyo.  Employs 
12  men.  Organized  1902,  under  laws  of  Wyoming,  with  capitalization 
$1,000,000,  shares  $1  par.  Louis  Miller,  president  and  general  manager; 
L.  A.  Hancock,  vice-president;  J.  H.  Brazier,  secretary';  J.  F.  Johnson, 
treasurer;  preceding  officers,  J.  M.  Fenwick,  John  Benzin,  E.  F.  Fairbrother 
and  Ole  Scar,  directors.  Lands,  18  claims,  area  355  acres,  also  20  acres 
miscellaneous  lands,  in  the  Jelm  Mountain  district  of  Albany  Co.,  showing 
various  fissure  veins  carrying  ^oxidized  copper  ores  and  galena.  Has  shafts 
of  38^,  100'  and  110'.  Will  continue  sinking  and  drifting  and  install  power 
hoists  and  drills  in  1903. 
WYOMING  &  ALABAMA  MINING  CO.  WYOMING. 

Mine  office:  Tie  Siding,  Wyo.     P.  E.  Kinnaman,  superintendent.     Em- 
ployed a  small  force  on  development  work  at  last  accounts. 
WYONA  IRON  h  COPPER  CO.  WYOMING. 

Office:  928  Equitable  Bldg.,  Etenver,  Colo.     Owns  100  acres  of  copper 
lands  near  Battle,  Carbon  Co.,  Wyo.     No  returns  secured  for  1902. 
COMPANIA  MINERA  YABRICOYA.  CHILE. 

Works  the  Aguada  copper-silver  mine  near  Iquique,  Tarapaca,  Chile. 
YAEGER  CANON  COPPER  CO.  ARIZONA. 

Office:  probably  Detroit,  Mich.  Mine  office:  Prescott,  Yavapai  Co., 
Ariz.  Jos.  B.  Tomlinson,  superintendent.  Ores  carry  copper,  gold  and 
silver.  Mine  opened  by  550'  shaft  and  270'  tunnel.  Has  steam  power 
and  was  figuring  on  installing  a  200-ton  concentrator  at  last  accounts.  No 
returns  secured. 
YAQUI  COPPER  CO.  MEXICO. 

Office:  170  Broadway,  New  York.  Mexican  general  office:  Hermosillo, 
Sonora,  Mexico.  Mine  office:  Suaqui  de  Batuc,  Sonora,  Mex.  Capital- 
fixation  $5,000,000,  in  500,000  shares,  par  $10,  with  125,000  shares  unissued. 
Col.  W.  P.  Harlow,  president  and  general  manager;  Wm.  Sauntry,  vice- 
president;  Senator  Geo.  E.  Green,  secretary'  and  treasurer;  Col.  W.  P.  Harlow, 
Chas.  D.  Cooke,  Col.  John  H.  Martin,  Senator  John  M.  Thurston,  Geo.  W. 
Fairchild,  Wm.  Sauntry,  C.  F.  Wright,  Geo.  E.  Green,  Dr.  A.  E.  Magoris, 
N.  L.  Miller  and  T.  S.  Coolidge,  directors;  Chas.  A.  Kaiser,  assistant  manager; 
W.  E.  Pomeroy,  superintendent;  Gen.  Henr>'  Ide  Willey,  mining  engineer. 
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Col.  W.  C.  Greene,  of  the  Greene  Consolidated,  is  said  to  be  heavily  interested 
in  this  property. 

Lands  are  6,U32  acres  of  mineral  ground,  also  1 19,284  acres  of  timber 
and  grazing  lands,  and  water  rights  to  25  miles  of  the  Yaqiu  river,  mioii^ 
lands  being  in  the  neighborhood  of  Suaqui  de  Batuc,  (.^ampo  Santo  Nino, 
Sonora,  Mexico,  in  the  Sierra  Madre  Mountains,  about  120  miles  from  Her 
moeillo.  The  property  shows  antiguas,  or  old  mines,  which  are  supposed 
to  have  been  worked  by  the  Aztecs,  as  there  are  no  records  of  their  operation 
under  Spanish  dominion.  The  tract  is  well  watered  and  well  timbered, 
except  in  the  more  mountainous  portions.  In  addition  to  the  mines  of  gold, 
silver  and  copper,  the  tract  carries  iron  ore,  apparently  of  good  grade  and  in 
large  quantity,  although  no  attempts  have  been  made  to  explore  the  prop- 
erty for  iron,  and  it  is  not  likely  that  such  attempts  will  be  made  until  there 
are  greater  opportunities  in  Mexico  and  the  southwestern  states  of  America 
for  the  manufacture  of  iron.  The  tract  also  carries  coal  beds  that  are  of 
decided  promise  and  will  be  carefully  investigated  later  >\'ith  a  view  to  furnish- 
ing fuel  for  the  smelting  operations  of  the  company. 

The  copper  ore  body  of  the  Yaqui  company  is  of  simply  staggering  siic. 
The  main  dyke  has  a  strike  of  approximately  northeast  and  southwest  and 
b  crossed  by  another  and  somewhat  smaller  vein  at  nearly  right  angles. 
The  ore  body  is  variously  estimated  as  2^  to  8  miles  in  length  and  from 
80'  to  800'  in  width,  and  Is  of  unknown  depth,  although  there  is  one  ex- 
posure of  a  quarter-mile  in  depth  on  the  face  of  a  mountain.  The 
vein  is  carried  between  granite  and  limestone  walls,  showing  oxidized  ores 
in  the  upper  part  with  solid  sulphidc^s  below,  all  carrying  large  percentages 
of  gold  and  fair  percentages  of  coi)per.  ( )re8  noted  in  this  Inxiy  are  cuprite, 
melaconite,  malachite,  aziirite,  chalcocite,  bornite  and  chalcopyrite.  Assaya 
from  selected  samples  have  given  22%  to  5*%  copper,  and  the  average 
of  a  large  number  of  assayf>  (^)f  i«iippo.sedl\'  average  samples  ia  14.92% 
copper,  2.09  oz.  gold  and  6.6  oz.  silver  per  Um. 

Work  was  bei^un  in  the  spring  of  1901,  and  at  the  close  of  1902  about 
150  miners  were  employed.  Company  is  now  sinking  2  shafts  and  driving 
8  tunneb.  The  ore  stands  well  and  n»qiiirt«  little  timbering.  A  club-house 
has  been  built  for  the  American  superintendents  and  employes.  The  .com- 
pany abo  has  a  good  office  building  and  a  store  carrying  a  large  stock,  em- 
ployes taking  their  pay  largely  in  goods.  There  are  two  villages  adjoining 
the  mine,  one  inhabited  by  the  Mexican  workmen  and  the  other  by  Yaqui 
Indians.  The  Yaquis  are  admitted  by  all  American  mine  operators  to  be 
the  best  mine  workmen  in  Mexico,  as  they  are  intelligent,  strong  and  both 
willing  and  able  to  do  a  good  day's  work,  provided  always  that  the^'  are  given 
fair  wages  and  decent  treatment. 

The  company  plans  erecting  a  mammoth  smelter  upon  a  site  on  the 
Yaqui  river,  3  miles  from  the  mine  and  4,000'  lower,  to  ^^hich  ores  vAW  b? 
sent  by  gravity  or  aerial  tram.  It  is  planned  tt»  make  thb  smelter  of  5,(W0 
tons  capacity,  although  it  is  probable  that  prmhiction  will  begin  with  a 
500-ton  or  1,000-ton  section.     A  disadvantage  of  th<'  property  is  the  distance 
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from  railroad  connections,  this  being  about  75  miles,  but  a  property  of  this 
promise  should  not  lack  rail  communication  for  long,  even  in  so  lugged  a 
countiy  as  the  Sierra  Madre  range  of  Mexico.  In  smelting  operations  the 
company  will  have  several  exceptional  advantages,  as  the  property  has 
fluxes  at  the  mine  in  the  shape  of  low-grade  copper  ores  and  the  lime- 
stone contact  wall.  There  is  a  good  water  supply,  unlimited  water 
power  on  the  adjoining  river  awaiting  development,  and  wood  and  coal  for 
fuel  on  the  company's  lands. 

This  company  has  some  very  strong  people  in  its  directorate,  with 
able  and  experienced  men  at  the  head  of  its  management.  The  owners  are 
firmly  of  the  belief  that  they  have  the  biggest  copper  mine  in  the  world, 
and  that  they  have  one  of  the  largest,  in  embryo,  is  scarcely  open  to  doubt. 
YAVAPAI  COPPER  CO.  ARIZONA. 

Ofllce:  317  Main  St.,  Springfield,  Mass.  Mineral  limds,  supposedly 
in  Verde  district  of  Yavapai  Co.,  Ariz.  W.  H.  Ridennan  in  charge  at  last 
accounts.  Company  gives  no  replies  to  repeated  requests  for  information. 
YELTA  MINE.  '  AUSTRALIA. 

A  South  Australian  copper  property,  420'  deep;  idle  at  last  accounts. 
YENESEI  COPPER  CO.,  LTD.  SIBERIA. 

Offices:  70,  Queen  Victoria  St.,  London,  E.  C,  Eng.     Capital,  nominal, 
£900,000,  in  £1  shares.     Organized  to  acquire  certain  copper  mining  con- 
cessions in  the  dbtricts  of  Minusinsk  and  Achinsk,  Province  of  Yenesei, 
Siberia,  presumably  from  A.  0.  Terschoff.     No  returns  secured. 
YORK  HARBOUR  COPPER  CO.,  LTD.  NEWFOUNDLAND. 

Offices:  13,  Spring  Garden,  Manchester,  Eng.     T.  S.  IXimbull,  chairman; 
J.  Hall,  secretary;  Jas.   Hooper,  mine  superintendent.     Capital,   nominal, 
£12,000.     Mine  is  at  York  Harbour,  Bay  of  Islands,  Newfoundland. 
YOSEHITE  &  SAMPSON  GROUP.  UTAH. 

Property  is  in  the  Bingham  camp.     Supposed  to  be  under  option  at 
$70,000  to  the  Bingham  Consolidated. 
YOSmOKA  MINE.  JAPAN. 

In  the  Province  of  Bichu,  Japan.     Opened  in  the  Ninth  century  and 
has  been  worked  almost  continuously  for  a  thousand  years,  notwithstanding 
which  ore  bodies  of  Iturge  extent  remain  unmined.     Mining  and  smelting  plant 
is  mainly  modem.     Production  was  648  tons  of  fine  copper  in  1894. 
YRSKA  COPPER  CO.  BRITISH  COLUMBIA. 

Office:  515  Fidelity  Bldg.,  Tacoma,  Wash.  Mine  office:  Yreka,  Van- 
couver Island,  B.  C.  Employs  100  men.  Organized  1901,  under  laws  of 
Washington,  with  capitalization  $2,000,000,  shares  $1  par.  H.  S.  Owen,  pres- 
ident; C.  D.  Lynn,  vice-president;  S.  T.  Lewis,  secretar\'  and  general  man- 
ager; N.  S.  Clarke,  general  suj)erintendent ;  W.  C.  Spicer,  treasurer.  Lands, 
19  claims,  16  patented  claims  being  on  Comstock  Mountain,  Quatsino  Soiind, 
Vancouver  Island,  B.  C,  with  3  unpatented  claims  in  the  Victoria  district, 
2  miles  from  tidewater,  on  the  eastern  side  of  the  island.  This  group,  known  as 
the  Yreka,  is  not  worked  at  present,  operations  being  confined  to  the  Com- 
stock and  Superior  groups  on  Quatsino  Sound.     Ores  arc  sulphide,  with  esti- 
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iriatH  a\TrMfCP  value  of  V.f  ropper.  $2  koU  and  2  oz.  nlver  per  ton.  Minf>  is 
«ip«*iiMl  an  a  qtjam-,  6rK  mrram  the  ledce,  with  no  walis  on  either  isde  as  yet. 
'I  iinr.:*  is  drii-ing  to  strike  this  ore  body  at  a  depth  of  235'.  It  is  thought  the 
vfin  may  pro\e  aa  wide  »» 251/  to  3Xf.  The  length  is  about  3,(J00',  with  enor- 
iiioiiH  outrrupe  of  solid  mUphide  ore.  Amount  of  ore  in  sight  is  variou^y  esti- 
iriaied  nt  2.000,000  to  4.000,000  tons.  «ith  about  500.000  tons  available  for 
KtopinK,  in  the  quarr\-.  An  aerial  tram  i»ith  capacity  of  600  tons  is  nearing 
rompletion  and  shipments  to  custom  smelter  will  begin  eariy  in  1903.  This 
propertv  is  one  of  unusual  promise. 
YTTEROEH  MIirE.    •  NORWAY. 

This  Norwegian  mine  produced  1,300  tons  of  cuprifeiuus  p>-ntes  in  190U. 
No  returns  secured. 
TUDA  COPPER  CO.,  LTD.  AUSTRALIA. 

Offices:  13,  8t.   Helen's  PI..  London,  £.  C,  Eng.     CapitaJ,  nominal, 
£120,000.     Organized  to  acquire  mining  properties  in  South  Australia,  re- 
garding which  no  particulars  are  given. 
COMPAHHIA  DE  ZAMBEZIA.  PORTUGUESE  EAST  AFRICA. 

OfllioeB:  53,  Rua  do  Alecrini,  Lisbon,  Portugal,  and  Rue  Lafayette,  10, 
Paris,  France.  Capital,  nominal.  2,700  contoe  do  reis.  Property  is  a  conces- 
sion of  60,000  square  miles  on  either  side  of  the  2^mbesi  and  Shire  rivers,  ex- 
lending  east  of  latter  to  the  coast,  and  embracing  the  ports  of  Queliniane  and 
Chinde,  Portuguese  East  Africa.  Concession  includes  copper-bearing  fields 
of  proHpectivc  value. 
ZARAGOZA  COPPER  h  ZINC  MINES,  LTD.  SPAIH. 

Offices:  19-20,  Queen  Victoria  St.,  London,  E.  C,  Eng.  A.  Maconochie, 
rliiifrman;  A.  H.  Greenhill,  secretary.  Capital,  nominal,  £60,000;  issued, 
£7.  Organized  to  acquire  mines  in  Spain  under  agreement  ^itb  the  Rio  Ten- 
ido  Copper  MineSi  Ltd. 
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CHAPTER    XVL 
General   Copper  Statistics. 

In  this  chapter  will  be  found  practically  every  table  given  in  the  preceding 

i  of  the  work,  in  addition  to  about  a  dozen  entirely  new  tables^  yet  the 
statistics  occupy  fewer  pages  than  in  either  of  the  preceding  editions.  This 
result  has  been  secured  by  consolidating  two  and  in  some  cai$es  three  tables 
into  one,  so  that  in  place  of  the  skeleton  tables  of  the  first  edition,  with  one 
or  two  columns  only,  the  present  chapter  gives  statistical  compilations  with 
all  available  space  occupied  by  solid  columns  of  figures.  This  arrangement 
will  be  found  saving  of  time  to  those  that  consult  the  tables  of  this  chapter, 
as  well  as  economical  of  space. 

While  all  of  the  tables  arc' fully  indexed  and  cross-referenced  in  the  index 
next  following,  the  following  condensed  table  of  contents,  which  also  sets 
forth  the  arrangement  and  order  of  the  tables,  will  facilitate  reference  to  the 
various  features  of  the  copper  industry  covered  by  the  statistics  of  this  chap- 
ter: 

World's  Copper  Production:  By  Countries,  from  1890  to  1901,  For 
Nineteenth  Century,  By  Largest  Mines,  By  Various  Mines,  Rstimate  for 
1902— pages  564  to  570. 

American  Copper  Production:  From  1850  to  1901,  By  States— pages 
671-572. 

Lake  Superior  Copper  Production  :  By  Mines,  Production  and  Value 
1845  to  1902— pages  572  to  574. 

American  Exports:  Exports  1865  to  1901,  By  Ports,  By  Destinations — 
pages  574  to  575. 

American  Imports: — page  576. 

Copper  Trade  op  the  World:  Detailed  Tables  by  Countries — pages 
576  to  581. 

Prices  and  Values:  Sundry  Tables— pages  582  to  586. 

Dividends,  Assessments  and  General  Finances:  Prices  and  Sales  of 
Listed  American  Shares,  Dividends  of  American  Mines,  Dividends  of  Lake 
Superior  Mines,  Dividends  and  Assessments  of  I^ke  Mines,  Capitalization  of 
lake  Copper  Companies—pages  586  to  593. 

Suvmsr Local  Statistics:  Forces  Employed  by  Michigan  and  Montana 
^wTpT^^  fi^«^holder8  \n  I^ke  Copper  Companies— page  594. 
^^I^™^'crcnoN  OP  Copper:  Sundry  Tables  based  upon  Production 
-  aetmig^  oett^ury—pages  595  to  596. 
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WORLDS  COPPER  PRODUCTION  BT  COUITRIBS. 

iS9O-1901. 


Country. 

Algeria 

Ai^entina 

Australasia 

Austria 

BoliWa 

(.'anada 

f  ;hUe 

('ape  (.'olony 

Great  Britain 

Germany 

Huni^an-   

Italy.  . : 

Japan  

Mexico 

Xe^*! oundland . . . 

Xon*'ay 

Peru 

Russia 

Sweden 

S^pain  &  Portugal. 
L  nited  States  . . . 

Turkey 

Venezuela 


1800. 

120 

150 

7,500 

1^210 

1,900 

3,050 

26,120 

6,450 

935 

17,625 

300 

2,200 

15,000 

4,325 

1,735 

1,390 

150 

4,800 

830 

51,700 

115,966 


(Long  Tans.) 
1896.         1807.         1896. 


1800. 


1900. 


1901. 


5,640 


100 

200 

125 

65 

775 

780 

11,000 

17,000 

18,000 

20,750 

23,000 

30375 

1.075 

1,210 

1,110 

915 

865 

1,015 

2,000 

2,200 

2,050 

2,500 

2,100 

2,000 

4,000 

5,905 

8,040 

6,730 

8,500 

18300 

23,500 

21,900 

24,850 

25,000 

25,700 

30,000 

7,450 

7,440 

7,060 

6,490 

6,720 

6,400 

555 

520 

640 

650 

650 

000 

20.065 

20.145 

20,085 

23,460 

20,410 

21,720 

210 

445 

430 

590 

490 

320 

3,400 

3.480 

2.965 

2,965 

2,955 

3,000 

21,000 

23.000 

25.175 

28,310 

27,840 

27,475 

11,150 

13.370 

16.435 

19,335 

22,050 

23,7% 

1,800 

1,800 

2,100 

2,700 

1,900 

2,000 

2,500 

3,450 

3,615 

3,610 

3,935 

3,375 

740 

1.000 

3,040 

5,165 

8,220 

9,520 

5,100 

6,025 

6,260 

7,210 

8,000 

8.000 

500 

545 

480 

520 

450 

450 

53.325 

53.060 

52,375 

52,168 

52,872 

53.621 

205,384  220,571 

235,050  253,870  269,111  268,522 

975 

470 

920 

520 

980 

Totals 269,096  374,854  404,241  430,405  463,908  486,363  513,243 

WORLD'S  COPPER  PRODUCTION. 

1880-1901. 
(Long  Tons.) 

Year.  United  States. 

1880 27,000 

1881 32,000 

1882 40,467 

1883 51,574 

1884 64,708 

1885 74,052 

1880 70,430 

1887 81,017 

1888 101,054 

1889 101,239 

1890 115.966 

1891 126.839 

1892 154,018 

1893 I47.a33 

1894 158,120 

1895 169.917 

1896 2or>,:w4 

1897 220.571 

1898 235.050 

18tM) 25:ivS70 

UHX)  269,111 

1901 26S.522 


PeracntacB 

Foreign. 

Total. 

of  U.S. 
ProduetioB. 

126,959 

153,950 

17 

131,000 

163,000 

19 

141,155 

181,622 

22 

147,832 

199,406 

24 

155,141 

220,249 

29 

151,540 

225,502 

32 

146,656 

217,086 

32 

142,781 

22a,798 

36 

156,972 

258,026 

39 

159,966 

261,205 

38 

153,489 

209,455 

43 

152,552 

279,391 

45 

156,454 

310,472 

49 

156,497 

303,530 

48 

166,385 

324,505 

49 

164,648 

334,565 

50 

167.979 

373,363 

64 

178.384 

398,955 

54 

194.106 

429,156 

54 

215,440 

469^10 

51 

216,743 

48Ffl«A 

a 

3LiO  J**** 
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WORLD'S  PRODUCTION  FOR  THE  NINETEENTH  CENTURY. 
(Long  Tana.) 


Avence] 

World's 

Increase  of 

Average 

Increase 

Price 

Production 

Production 

Annual  , 

of  Average 

DECADE. 

of 

of 

over 

Production 

Annual 

Roiiofa 

Each 

Previous 

for  Each 

Produc- 

Copper. 

Decade. 

Decades. 

Decade. 

tion. 

1801  to  1810 

£160 

91,000 

9,100 

1811  to  1820 

130 

96,000 

6,666 

9,600 

500 

1821  to  1830 

101 

135,000 

39,000 

13,600 

3.900 

1831  to  1840 

94 

218,400 

83,400 

21,840 

8,340 

1841  to  1860 

83 

291,000 

72,600 

29,100 

7,260 

1851  to  1860 

111 

-506,999 

215,999 

60,699 

21,599 

1861  to  1870 

87 

900,000 

393,001 

90,000 

39,300 

1871  to  1880 

79 

1,189.000 

289,000 

118,900 

28,900 

1881  to  1890 

60 

2,373.398 

1,084,398 

237,339 

108,439 

1891  to  1900 

52- 

3,708,901 

1,335,603 

370,890 

133,560 

Totals  and 
Averages 

96 

9,507,299 

95,073 

•*•••• 

PRODUCTION  OF  WORLD'S  LARGEST  MINES. 


Yew. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877, 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1802. 


1867-1901. 
(Pounds.) 


Calumet  A 

Hecla. 
1,315,173 
5,098^75 
12,315,771 
14,031,584 
16,222,590 
16,162,183 
18,848,265 
20,125,225 
21,473,954 
21,690,732 
23,568,468 
25,253,129 
26,270,943 
31,675,239 
31,360,781 
32,053,528 
33,125,045 
40,473,585 
47,247,990 
50,518,220 
46,016,123 
50,295,721 
48,668,296 
50,869,106 
68,586,620 
56,495,211 
0,427,918 


Anaconda. 


Rio  Tinto. 


Boston  & 
Montana. 


Mansfeld. 


Copper 
Queen. 


11,731,708  

41,057,139  

54,245,564  

50,228,595  

58,776,915  

61,171,913  

38,951,360 25,795,840 

46,857,280  28,310,320 

48,303,360  28,183,680 

52,604,160  27,888y000 

55,328,000  28,212,800 

63,840,000  29,176,000 

63,840,000  29,970,200 

66,080,000  34,733,440 

67,200,000  35,392,000 

71,680,000  30,920,000 

70,560,000  34,406,400 

69,664,000 31,696,000 
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PRODUCnOlV  OF  VARIOtrS  lOTfBa     (Contintied.) 


{PrntfuU:) 

Loc«ttoa. 
Vermont,  IL  S*  A. 
Japan  .    .    . 
I'anada 

Spain 

Spain.     . 


Virstniim , . , . 

(  aJifomitt,  v.  8.  A,. 


Ho,  litine  or  Comiwiy. 

91  Copperfield.  .  ,,•..%♦ 

92  Arakflwii-  .     _ 

93  Montreal  &  Roeton  . 

94  Sotiel  Coronada 

95  San  AO^el . 

96  Sucesion  C'ervero. 

97  Catemou- , 

98  8ucefiion  P.  GonEales 

99  El  Onto. 

100  raatdlo  de  Buitron  . 

101  Kusakura 

102  xNVnagec  . 

103  Penn 

104  Yoehioka  ,...._..... Japui 

105  Santa  Inez  v  Morrococha Peni 

106'  Sucesion  i\  J.  Lambert i'Uih 

107  .1  K.  CUM  &  Co liolivia 

lOH  Hiiresion  Raiiion  F.  Ovalle     .  .    rhile 

109  Opoya.  ... ^ Jajian 

1 10  GfidiVAir&ki Rtiasia.  .  , ,  , . . 

1 1 1  Rijros  . .; Non*'ay . 

112  Las  Herrerias     .  .  Spain/ 

1 13  Ciulf  Creek Australia 

114  Calumet  &  Artaona ......   Arixona,  U.  S,  A 

115  Van  Anda  ,  Canada 

116  HeLsingborj;  Sweden.. 

117  Aljnstna Portugal 

US  Burra  Burra  ..,.., , . .  ,   Australia ♦...,*, 

119  Blinman  .....,,,... Australia 

120  (*apillitaa  .......  \rgentina 

121  Cabcxaa  del  Past^f  Spain,  . . 

122  Great  Central  ..  Auistralia 

123  Graalita.  .  .......  Austria  . 

124  Hal] .  <'anada 

125  Komaki .....  Japan 
120  Kujjferplattt* Austria 

127  Killinj^dal. Norway, 

128  Ly»^ll  ThaiMi.'^. Ta-s(ii:ir«iii 

129  Lihiola  I'! 
i:iO  Llalbi '  i.  I. 

131  Maitenos rtiile ,  , . . 

132  ( Vnnpania  de  Maipu Chile 

133  New  York  Jk  Nevada 

134  New  York  iV  Vir^inin 

135  Nichols  Chemiciil  Co* 

130  Puquios. ....... 

137  Panuoo 

138  Queensland 

139  Rambler 

140  Rio  Tinto  Mexieana| 

141  8anta  Fe 

142  Capanne  Veeehie  e  Pi 

143  Blaynev 

144  Mofid  Slckd  Ci> 


fidft,  U.  8,  A. . . 


Year. 
1902 
1899 
1902 
1899 
1899 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1894 
1902 
1901 
1901 
1901 
1900 
1899 
1898 
1901 
1901 
1902 
1900 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1902 
1901 
1900 
1900 
1901 
1901 
1902 
1901 
1901 
1901 
1902 
1902 
1902 
1901 
1902 
1902 
1902 


ProdueL 
2,000,00(1 1 
2,000,0001 
1,800,000^ 
1J80,800 

1.750,000 

i.e     " 
1, 


i,5oam 

1,500,000' 

1,500,000 
1,500,000 
1,451.520 
l,4.'i<JjK>0 
K:i50,0(MJ 
1,350,000 


l;^ki3.iiM> 

1,300  J II 

1,254,400 
1,20<M»00 
l,127,,533 
1,07K,:^ 
l.( 

l,<       . 
1,000.000 
1  .OOOJKMI 

1  ,ujo  jmi 

1.0«MJ<KK| 
1.0<XUHM» 
1 ,000,000 

i  ,oo<j.o<io 

1  ,O0O,mH« 
1 ,000,00(J 
1.000,000 

i,(Kx>.oao 

1,000.000 
1,000,000 

1,000.000 

l.OOO/XMI 
1,000,000 
I.IMMIJDO 
I  JH>0,(KJO 
1  ,O*JO.0f  K) 
1 ,000.(J«)f> 
1,(KK>,000 


< 
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(Pounds.) 


No. 

145 
14d 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 

180 
ton 


Mine  or  Company. 


Location. 


Year. 

Omodani Japan 1900 

United  Globe Anzona,  U.  S.  A. . .  1901 

Chillagoe Australia 1901 

Centennial Michigan,  U.  S.  A. .  1901 

Htkaranta Finland 1897 

War  Eagle. Canada 1901 

Sno^'shoe Canada 1902 

Stora  Kopparberg Sweden 1902 

Carrera*  Hermanoo Bolivia 1901 

Soc.  F^pailolft  de  Fundicion ....  Chile 1901 

Broken  Hill Australia 1901 

Girilambone.  «  , Australia 1898 

Kai^gaJinski Russia 1899 

Adventure Michigan,  U.  S.  A.  .  1902 

F.  de  P.  Perez ChUe 1901 

Horn  Silver Utah,  U.  S.  A.  . ..  1901 

Ligure  Ramlfera Italy 1901 

Aanidal Nomvay 1895 

Roesland  Great  Western Canada 1902 

Gertrude Canada 1902 

Arcadian Michigan,  U.  S.  A.  .  1902 

Utah  &  Eastern Utah,  U.  S.  A.  . . .  1902 

Virginia  Copper  Co.,  Ltd Virginia,  U.  S.  A. . .  1902 

Brixlegg Austria 1902 

Dzansukki Russia 1899 

Joee  R.  Espinoza Chile lOOl 

Hampden Australia 1901 

Spence California,  U.  S.  A.  1902 

^fiifverberg Sweden 1901 

Gobar  Chesney Australia 1901 

Geisse  Hermanoe Chile 1901 

South  Tharsis Tasmania 1900 

Otto  Hamecker Chile 1901 

New  Mt.  Hope Australia 1898 

Funatsu Japan 1901 

Hamlev Australia 1901 

Seminole Georgia,  U.  S.  A.  .  .  1902 

Lower  Mammoth Utah,  U.  S.  A 1901 

Einasleigh Australia 1901 

Mohawk Michigan,  U.  S.  A. .  1902 

Quilomenco , Chile  . .- 1901 

Francisco  Veigara  I Chile 1901 

Ka£veltorpe Sweden 1901 

Meriaski Russia 1899 

Alverdski  &  Shamblurgski.  . .  .  Russia 1899 

Great  Freehold Australia 1901 

Atvidaberg Sweden 1901 

"^bigan Michigan,  U.  S.  A. .  1902 

"M^Bki Siberia 1899 

'  Consolidated Montana,  U.  S.  A.  1901 

Michigan,  U.  S.  A. .  1902 

^ Australia 1901 


Product. 

896,000 
830.400 
822,080 
806,400 
760,560 
750,000 
750,000 
700,000 
675,000 
675,000 
675,000 
650,000 
640,866 
606,211 
600,000 
577,578 
550,000 
537,600 
525,000 
525,000 
600,000 
500,000 
500,000 
485,012 
476,000 
450,000 
431,692 
425,000 
375,000 
:«6,000 
335,000 
325,000 
300,000 
293,440 
275,000 
250,000 
250,000 
250,000 
232,960 
226,824 
225,000 
225,000 
175,329 
154,496 
152,660 
150,000 
134,412 
133,373 
121,924 
103,671 
101,188 
100,000 
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ESTIMATE  OF  WORLD'S  PRODUCTION  IN  1902. 

In  the  following  table  are  given  actual  figures  of  production  for  1901  and 
an  estimate,  based  upon  the  best  obtainable  data,  of  the  outputs  for  190S^ 
final  figures  for  which  ^^'ill  not  be  at  hand  until  the  latter  half  of  1903.  The 
estimated  figures,  while  very  close  to  the  actual  production  in  some  dm, 
will  be  subject  to  considerable  changes  in  other  instances,  and  the  table 
should  be  taken  merely  for  what  it  purports  to  be — a  forecast,  baaed  upon 
the  best  information  at  hand  very  early  in  1903. 

{Long  Tons.) 
Country.  1901.  1902. 

Argentina 1,780  1,000 

AustnOasia 30,875  27,000 

Austria 1,015  1,500 

Bolivia 2,000  2,400 

Canada 18,800  21,000 

Cape  Colony 6,400  6,750 

Chile 30,000  32,000 

Germany 21,720  22,000 

Great  Britain 600  500 

Hungary 320  300 

Italy 3,000  3,000 

Japan 27,475  27,600 

Mexico 23,795  40,000 

Newfoundland 2,000  2,000 

Norway 3,375  3,500 

Peru  9,520  7,500 

Russia 8,000  8,000 

Sweden 450  500 

Spain  &  Portugal •    53,621  54,000 

Turkey 980  1,000 

United  States 272,609  293,504 

Totals 515,609  554,954 

Estimated  increase  of  the  United  States,  7.6% ;  for  all  countries  other 
than  the  United  States,  10.0% ;   for  the  entire  worid,  8.8%. 
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AMCRICAK  COPPSR  PRODtJCTION. 


V«r. 


United  States 

Total 

Production 


185(>>1901. 

{Lojvg  Tom- 

,. Michis^  — -v 

ProdMc-  P«r  c«nt 


1850 650 

1851 ^00 

1852 1,100 

1853 2,000 

1854 2,250 

1855 3,000 

1856 4,000 

1857 4,800 

1858 5,500 

1859 6,300 

1860 7,200 

1861 7,500 

1862 9,000 

1863 '  8,500 

1864 8,000 

1865 8,500 

1866 8,900 

1867 10,000 

1868 11,600 

1869 12,500 

1870 12,600 

1871 13,000 

1872 12,500 

1873 15,500 

1874 17,500 

1875 18,000 

1876 19,000 

1877 21,000 

1878 21,500 

1879 23,000 

1880 27,000 

1881 32,000 

1882 40,467 

1883 51,574 

1884 64,708 

1885 74,052 

1886 70,430 

1887 81,017 

1888 101,054 

1889 101,239 

1890 115,966 

1891 126,839 

1892 154,018 

1893 147,033 

1894 158,120 

1895 169,917 

1896 205,384 

1897 220,571 

1898 235,050 

1899 253,870 

1900 269,111 

1901 268,522 


lion 

572 

779 

792 

1,297 

1,819 

2,593 

3,666 

4,255 

4,088 

3,985 

5,388 

6,713 

6,065 

5,797 

5,576 

6,410 

6,138 

7,824 

9,346 

11,886 

10,992 

11,942 

10,961 

13,433 

15,327 

16,089 

17,085 

17,422 

17,719 

19,129 

22,204 

24,363 

25,439 

26,653 

30,961 

32,209 

36,124 

33,941 

38,604 

39,364 

45,273 

50,992 

54,999 

50,270 

51.031 

57,737 

63,418 

63,706 

66,056 

65,603 

63,461 

69,501 


of  total 
88 
86 
72 
65 
81 
86 
91 
88 
74 
63 
74 
89 
67 
68 
69 
75 
69 
78 
80 
96 
87  ^ 
9t 
87 
86 
87 
89 
80 
83 
82 
83 
82 
76 
62 
51 
47 
43 
51 
42 
38 
38 
39 
40 
36 
34 
32 
34 
31 
29 
28 
26 
24 
26 


) 

/ ^Montana » 

Produo-     Per  cent 
tion        of  total 


Produo-  Pereeot 
tion      of  total 


11,011 

19,256 

30,267 

25,362 

35,133 

43,704 

43,849 

50,437 

50,028 

72,860 

69,290 

81,729 

84,900 

99,071 

102,807 

92,041 

100,503 

120,865 

102,620 


21 
30 
41 
36 
43 
43 
43 
43 
39 
47 
47 
52 
50 
48 
47 
39 
40 
45 
38 


10,658 
11,935 
10,137 
6,990 
7,910 
14,195 
13,654 
15,534 
17,800 
17,160 
19,200 
19,873 
21,408 
32,560 
36,398 
49,624 
59,399 
52,820 
58,383 


21 
18 
14 
10 
10 
14 
13 
13 
14 
11 
13 
13 
13 
16 
17 
21 
23 
20 
22 
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UNITED  STATES  COPPER  PRODUCTION  BY  STATES. 

1898-1901. 

State.  1898.  1899.  1900.  1901. 

Montana 200.173.157  225.126,855  270.738,489  229,870,415 

Michigan 147.9()5,7:«  146,950.338  142,153,171  155,716,W8 

Arizona 111,158,246  133,054,860  118,317,764  130,778,611 

(California 16,925.634  26,221,897  28,511,225  33,667,456 

Utah 3,750,000  9,584,746  18,354,726  20,116,JW9 

Colorado 16.274,561  11,643.608  7,826,949  9,801,783 

Kant  and  South  . .  5.395.226  4,410,554  4,820,495  6,860,039 

New  Mexico 1,592,371  3,935,441  4,169,400  9,629,881 

Wyoming 233,044  3,104.827  4,203,776  2,608.712 

South  Dakota  ... .  1.261,393  17.020  15,147  753,510 

Nevada 437,396  556,775  407,535  503.6Q8 

Idaho 1,266.920  110,000  290,162  480,511 

Miscellaneous 3,553,336  3,500.000  3,000.000  531.530 

Total  domestic.  516,187.022  568,216,921  602,808,839  601,499,886 
From  imported  ores 

and  matte .19.750.000  23.800,000  36.380,000  64.000,000 

Gross  Production..  535,737,022  592,016,921  639,188,839  665,499,886 


LAKE  SUPERIOR  COPPER  PRODUCTION  BY  MINES. 

1899-1902. 

The  figures  for   1902  an»  mainly  official,  but   partly  estimated,  while 

figures  for  preceding  years  are  official,  and  give  exact  returns,  in  all  cases 

except  the  few  figures  prefaced  by  an  as teri.sk,  in  which  cases  no  returns  have 

been  made  by  the  mines  for  the  years  in  question. 


{Pounds  Avoirdupois.) 


Mines. 


1902. 


Calumet  &  Hecla.  .  81,248,739 

Quincy 18,988,491 

Tamarack 17,500,000 

Osceola 13,416.396 

Wolverine 6,473,181 

Baltic 6,285,819 

Trimountain 6,000,000 

Franklin 5,259,140 

Atlantic 4,949,366 

Champion 4,165,784 

Isle  Rovale 3,569,748 

Mass..; 2,345,805 


Adventure. 

Arcadian 

Mohawk 

Michigan 

Winona 

Phoenix 

Miscellaneous. 


606,211 
600,000 
226,824 
133,373 
101.188 
100,000 
650.000 


1901. 
82,519,676 
20,540,720 
18,000,852 
13,723,487 
4,946,126 
2,641,432 


3,757,419 
4,666,880 

2,171,955 

*950,000 

29,361 

*500,000 

160,897 

806,400 

108,000 

93,643 

50,000 


1900. 
77,761,382 
14,116,551 
19,182,502 
12,566,471 
4,789,829 
1,735,060 

3,6i63,7i6 
4,930,149 


122,239 

23,572 

1,350,000 

'8i^,566 

856,000 

88,206 

73,400 


1899: 
89,610,963 
14,301,182 
18,565,602 
11,358,(H9 
4,500,373 

621,336 


1,230,000 
4,675,882 


42,800 
'506,666 


730,210 
763,911 

*  56, 666 


TotiOa 172,' 


716,848       142,151,571        146.950,338 
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PRODUCTION, 


Gross 

Product 

fine  copper 

(Pounds). 

24,880 

58,240 

297,120 

1,032,640 

1,505,280 

1,281,280 

1,744,960 

1,774,080 

2,905,280 

4,074,560 

5,809,334 

8,217,392 

9,530,830 

9,159,916 

8,937,995 

12,068,375 

15,182,837 

13,586,318 

12,985,444 

12,491,965 

14,358,592 

13,750,063 

17,515,607 

20,934,124 

26,625,301 

24,622,759 

25,746,448 

24,553,523 

30,291,505 

36,039,497 

38,270,997 

39,026,671 

41,687,266 

42,671,529 

49,718,337 

54,548,909 

57,155,980 

59,702,404 

69,353,202 

72,147,889 

80,918,460 

76,028,697 

86,472,034 

88,175,675 

101,410.277 

114,222,709 

123,198,460 

112.605.078 

114,308,870 

129,330,749 

142,057,500 

142,702,586 


VALUE  AND  DIVIDENDS  OF 

1845-1902. 

Gross  Total 

value  of  Dividends 

production  paid 

(Dollars).  (Dollars). 

5,000  

10,000  

55,000  

200,900  

336,000  60.000 

286,000  84.000 

289,500  60.000 

396,000  60,000 

648,500  90,000 

909,500  198,000 

1,586,160  168.000 

2,218,320  380.000 

2,382,500  480,000 

2,129,235  460.000 

1.950.355  360.000 
2,654,960  120,000 
3,487,995  260,000 
3,634,255  440.000 
4,415,600  720.000 
5,870,300  1,150,000 
5,635,515  510,000 
4,629,375  170.000 
4,442,841  110,000 
4,940.424  100,000 
6,230,016  210,000 
5,096,752  700,000 
5,728,485  1,640,000 
7,979,400  3,080,000 
8,726,100  2,330,000 

8.009.356  1,940.000 
8,180,625  1,920,000 
7,998,430  1,870,000 
7,327.880  1,840,000 
6,920,540  1,860,000 
7,327,360  1,818,620 
9,947,673  3,080.000 
9,971,702  2,665.000 

10,522,416  2,850,000 

9,457,853  2,670,000 

9,494,306  1,327,500 

7,942,597  1,970,000 

8,788,476  1,900,000 

8,530,342  1,370,000 

14,510,001  3,260,000 

11,894,942  2,670,000 

15,819,960  3,415,000 

14,574,727  3,540.000 

12,431.624  3,260,000 

12,105,145  3,520.000 

10,852,122  2,380,000 

13,877,109  3,280,000 

15,758,935  3,985,000 

16,530,843  5,431,000 


LAKE  COPPER. 


Percentage 

Dividends 

of  dividends 

per  pound 

to  gross 

values. 

(C;ent8). 

17.6 

"3.98 

29.0 

6.55 

12.0 

3.43 

15.0 

3.38 

14.0 

3.09 

21.0 

4.86, 

10.0 

2.89 

17.0 

4.62 

20.0 

5.03 

21.0 

5.00 

18.0 

4.02 

5.0 

0.99 

7.0 

1.70 

12.0 

3.23 

16.0 

5.54 

19.0 

9.20 

9.0 

3.55 

3.7 

1.23 

2.4 

0.63 

2.0 

0.47 

3.4 

0.78 

13.0 

2.84 

29.0 

6.36 

38.0 

11.54 

27.0 

7.69 

24.0 

5.06 

23.0 

5.32 

23.0 

4.88 

25.0 

4.71 

27.0 

4.46 

25.0 

4.26 

30.9 

6.19 

26.7 

4.88 

27.1 

4.99 

28.1 

4.47 

12.9 

1.91 

24.8 

2.73 

21.5 

2.34 

16.1 

1.80 

22.4 

3.77 

22.4 

3.03 

21.6 

3.36 

24.3 

3.10 

26.2 

2.64 

29.1 

3.12 

21.9 

2.08 

23.6 

2.54 

25.3 

2.80 

32.8 

3.80 
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AMERICAN   IMPORTS  OF  COPPER* 

1890-1901- 

The  following  table  showing  ittiports  of  copper  into  the  UniU?d  Star**, 
in  various  fomis.  is  sunimarized  from  the  officiAi  fijB;urt*5  ot  tiie  Uniud  Buiex 
govenunent,  'I  nc  figures  are  sonvewhat  unf^alisfaftory.  for  the  reascm  that 
after  and  inchjding  1895  the  figunw  of  nrt*  aro  fur  gm^w  height  of  imported 
ore,  while  for  preceding  yeanf*  the  fi^ureM  are  for  copper  coutcnts  of  the  oft: 

{pQundi*,) 


Copper 

Raw 

Old 

EbtiftuiKd 

Ymr. 

Ore. 

in  M»tte. 

Copper. 

Copper. 

Toul. 

1890. 

3,448.237 

221,838 

5,189 

284,789 

3,960.053 

1891. 

8.931,554 

2,403,919 

2,556 

134,407 

11,472.436 

1892. 

7,609,978 

3<i3,087 

22,U97 

71,4^5 

8,<J66.ri47 

1893, 

7.25*i,015 

3,175,559 

554.348 

59,375 

11,045.297 

1894 

4,804,014 

5,873,820 

606,415 

160,592 

n  445,44! 

1895, 

.       a8,92l,920 

03,104,640 

7.979,322 

1,336,9*11 

1896. 

02,620,800 

«3,427,200 

9.074,379 

2,422,554 

1897. 

.     043,919.680 

2,974,720 

12,646,552 

1,780,390 

jN,!'j^JMW.i 

1898. 

.    ol 07,2.53,440 

1,583,080 

5,892,944 

1,986,13:* 

7iV'-^ld^H 

1899. 

.   (1120.934,616 

7,7^3.885 

64,282..S83 

0,678,145 

95  7L£ljHil 

1000. 

,   a  10t»,  123,840 

27,,5:i4,080 

62,404,489 

3,3.54,756 

105,1 76,t«^ 

1901. 

.   o1 31, 7t>0,400 

75,913,600 

71,001,713 

2,818,757 

137,826,405 

a. 

Grasf(  u^^igfU  of  are. 

COPPER  IMPORTED  FOR  AMERICAN  CONSUMPTION. 

IS90-190L 
Of  the  rbpper  import t-d  into  the  United  States,  1890-1901,  incla^^i^'e,  ihp 
followtnjf  amounts  have  been  entered  at  the  cuBtom-bous^  for  American 
consu  mption : 

(PoufuU.) 

Year.                New  Copper          Old  Copper.  TotaL                    Value. 

1890 5,189                284,789  289,978           I        27,3211 

1891 2,656                134,407  136,963                    10,074J 

1892... 22,097                  71,485  93,582                      8,7 

1893 654,338                  59,375  613,713                    65,4 

1894 606,416                leM>,5^i2  767,007                    "^ 

1895 7.979.322             1 ,3:S6.90l  9,316,223 

1896 ........       9,074 ,379             2,422,554  1 1 ,496,933 

1,780,390  14,426,942               1 

1.986,133  37,879,077               3, 

6,678,145 '  70,960,728             10,1 

3.354.756  65,759,245  10,: 

2.818.757  73,820,470  11 


1897. 12,646,552 

1898 35.892,944 

1899.. 64,282,5a3 

1900........  62,404,489 

1901 71,ejOl,713 


Year, 
1892. 
1893. 

1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900  . 
1901,, 


Domeiitlc  Produc'n, 
344,998,679 
329,35-1,398 
354,188,374 
380,613.404 
460,061 ,430 
494,078,274 
626,512,987 
568.666,921 
60(1,117.166 
602,072,519 


AMERICAN  COPPER  SUPPLY. 

1892-1901, 
{PoUfidii) 


Imports. 

8,066,647 

11.045,297 

11,445,441 

14,616.223 

17,297,272 

28,578,420 

73,916.467 

95,722,340 

105,176,808 

137,826,406 


Totiil  Supply. 

35:^,na^.,r?'2n 


Exports, 
96515.736 
I . !  28 
;.000 


,804,»f 


Net  8upp|y.j 
256,549j 

151.415.5671 
107,490.>il5| 
25.8,701,2:371 
195.252,jy2J 
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AKERICAN  COPPER  TRADE. 

1892-1901. 
This  table,  compiled  by  the  Metallegesellschaft  &  Metallurgiflche  Gesell- 
schaft  A.-G.y  of  Frankfort-on-Main,  Gennany,  is  based  upon  the  official 
statistics  of  the  United  States  government.  The  production,  given  in  the 
first  cohimn,  includes  copper  produced  from  imported  ores  and  matte,  as  well 
as  copper  from  domestic  ore  and  regulus : 

(Metric  Tons.) 
Year.  Production.  Imports.  Elxports.  Supply. 

1892 151,163  784  43,004  108,943 

1893 152,272  2,512  87,492  67,292 

1894 164,095  1,563  77,089  88,569 

1895 178,341  4,253  63,759  118,835 

1896 219,328  5,186  128,548  95,966 

1897 230,185  7,543  131,730  105,998 

1898 250,000  24,646  150,721  123,925 

1899 273,000  32,516  116,629  188,887 

1900 283,000  31,303  160,403  153,900 

1901 297,900  33,600  110,500  221,000 


BRITISH  AND  FRENCH  STOCKS  OF  COPPER. 

1888-1903. 
The  following  table  gives  the  estimates  of  stocks  of  refined  copper  on 
hand  in  Great  Britain  and  France,  on  the  first  day  of  Januar>'  of  each  year 
named.  The  first  colunm  gives  actual  stocks  on  hand,  the  second  column 
giving  the  '' visible  supply,"  which  in  addition  to  stocks  on  hand  includes 
shipments  afloat  from  Chile  and  Australia  to  European  ports : 

{Long  Tons.) 

Public  Visible 

Year.  Stocks.                                            Supply. 

1888 ; 35,001 

1889 96,194 104,091 

1890 94,942 98,847 

1891 62,449 65,366 

1892 53,486 

1893 51,556 

1894 43,428 

1895 51,575 

1896 43,604 45,817 

1897. .'. 31,776 34,927 

1898 27,895 31,965 

1899 22,702 

1900 17,797 

1901 24,845 28,9-a 

1902. 15,701 22,003 

1903.   11,215 16,6^ 
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ENGLISH  COPPER  TRADE. 


1860-1901. 

{Long  Tana,) 

Ore  and 

^ 

Appttwk 

Matte. 

TotaL 

Exporti.  ( 

13,715 

26,857 

26,117 

23,922 

47,059 

41,398 

27,025 

67,749 

63,006 

23,671 

66,899 

66,633 

21,702 

70,702 

63,196 

26,756 

62,596 

J6,716 

27,894 

67,800 

69,742 

29,483 

71,414 

61,870 

36,191 

75,336 

62,468 

53,582 

93,325 

64,088 

48,212 

87,572 

66,001 

50,421 

97,091 

62,412 

»,774 

56,225 

92,734 

60,482 

32^ 

54,057 

86,227 

61,689 

31,607 

58,366 

93,875 

66,683 

42,877 

63,493 

99,146 

69,360 

40,460 

69,623 

109,390 

64,601 

61,263 

81,616 

123,549 

62,080 

54,323 

65,046 

108,015 

60,611 

41,158 

73,891 

103,089 

60,463 

53,006 

90,867 

135,470 

a72,066 

42,562 

101,407 

139,983 

76,627 

05,75B 

91,788 

141,249 

89,747 

66,170 

94,403 

138,616 

76,066 

50,223 

99,356 

134,371 

82,642 

e48,a67 

88,003 

129,832 

70,086 

66,817 

68,851 

125,008 

64,680 

/60,830 

77,806 

119,941 

66,000 

/60,602 

75,398 

135,866 

60,334 

/76,036 

76,127 

136,656 

66,642 

/60,787 

71,726 

139,704 

63,266 

Aeo,284 

82,730 

141,610 

76,271 

/60,877 

84,694 

164,941 

66,007 

fSlJSM 

82,814 

149,578 

70,306 

/70.178 

Year.  Copper. 

1860 13,142 

1865 23,137 

1870 30,724 

1871 33,228 

1872 49,000 

1873 35,840 

1874 39,906 

1875 41,931 

1876 39,145 

1877 39,743 

1878 39,360 

1879 46,670 

1880 36,609 

1881 32,170 

1882 35,509 

1883 35,653 

1884 39,767 

1885 41,933 

1886 42,969 

1887 29,198 

1888 44,063 

1889 638,576 

1890 r49,461 

1891 44,213 

1892 rf35,015 

1893 41,829 

1894 56,157 

1895 42,135 

1896 60,458 

1897 60,428 

1898 67,978 

1899 58,880 

1900 70,247 

1901 66,764 

a.  Including  22,557  tons  of  Chile  bars  transferred  to  France. 

b.  Including  1,166  tons  of  Chile  bars  transferred  from  France  to  Enfftmd. 

c.  Including  3,501  tons  of  Chile  bars  transferred  from  France  to  En^at^ 

d.  Including  3,585  tons  of  Chile  bars  transferred  from  France  to  Enj/hai. 

e.  Add  4,001  tons  for  comparison  with  former  years,  the  difference  arimttf 
from  the  new  method  of  making  up  stock. 

f.  Deducting  copper  contents  of  sulphate  exported  (13,078  ions  in  MS, 
10,045  tons  in  1899,  10,728  tons  in  1900  and  9,004  tone  tn  1001). 
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GERMAN  COPPER  TRADE. 

1884-1901. 
3d    by    Metallegesellschaft    &    Metallurgische    Geeellschaft    A.-G.) 


Production. 
...18,113 
...19,928 
...19,314 
. .  .20,192 
. .  .21,017 
. .  .24,160 
. .  .24,427 
. .  .24,092 
. .  .24,781 
...24,011 
. .  .25,722 
...25,777 
. .  .29,319 
...29,408 
...30,695 
. .  .34,634 
...30,929 
...31,376 


{Metric  Tana.) 
Imports. 
13,819 
13,168 
11,913 
12,427 
8,082 
29,643 
31,408 
34,182 
32,498 
38,455 
37,032 
44,365 
56,115 
67,673 
73,291 
70,091 
83,503 
58,620 


Exports. 
6,906 
5,706 
6,510 
5,154 
4,530 
7,135 
8,428 
6,247 
6,598 
7,517 
6,609 
6,329 
5,996 
7,183 
6,972 
7,061 
5.505 
5,091 


FRENCH  COPPER  TRADE. 


Production 
....6,400 
....6,600 
....6,400 
....8,245 
...6,544 
....7,400 
....7,834 
....6,600 
...6,400 
....6,500 


1892-1901. 
{Metric  Tans.) 
Imports. 
24,154 
26,060 
26,756 
32,656 
40,136 
48,028 
45,575 
49,515 
51,962 
41,221 


Exports. 
2,116 
2,204 
2,467 
3,163 
3,456 
3,550 
4,044 
6,882 
5,736 
5,121 


AUSTRO-HUNGARIAN  COPPER  TRADE. 


Production. 

....1,295 
....1,396 
....1,726 
....1,276 
....1,366 
....1,426 
....1,343 
....1,479 
.  ...1,200 
....1,350 


1892-1901. 

{Metric  Tons.) 

Imports. 

8,644 

11,822 

13,383 

11,747 

13,666 

15,926 

17,442 

16,185 

18,970 

17,433 


Exports. 
342 
434 
255 
151 
228 
159 
173 
534 
471 
425 


Consiunption. 
25,026 
27,390 
24,717 
27,465 
24,569 
46,668 
47,407 
52,027 
50,681 
54,949 
56,145 
63,813 
79,438 
89,798 
97,014 
97,664 
108,927 
84,905 


Consumption. 
28,438 
30,456 
30,689 
37,738 
43,224 
51,869 
49,365 
49,233 
52,626 
42,600 


Consumption. 
9,597 
12,784 
14,854 
12,872 
14,804 
17,193 
18,612 
17,130 
19,699 
18,358 


£80 
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RUSSIAN  COPPER  TRADS. 


1892-1901. 

{Metric  Tons.) 

Imports.               Cxporte. 

CoDmimptioD. 

6,568 

11^ 

8,756 

13^ 

6,666 

12,075 

8,100 

13,954 

12,433 

18,285 

12,507 

19,448 

10,200 

17.491 

6,300 

13,833 

6,100 

14,300 

6,000 

14.100 

MX  COPPER  TRADE. 

1892-1901. 

{Metric  Tons,) 

Imports.              Exports. 

CofigumptKiP' 

2,139 

168 

4,5» 

3,043 

157 

5,257 

3,706 

32 

6,344 

4,350 

84 

6,6(1 

4,509 

383 

6,968 

5,032 

222 

7,790 

5,028 

462 

7,796 

6,006 

1,355 

7,683 

6,224 

676 

8,345 

5,982 

100 

8,882 

Year.      Production. 

1892 4,978 

1893 5,100 

1894 5,409 

1895 5,8M 

1896 5,832 

1897 6,941 

1898 7,291 

1899 7,533 

1900 8,100 

1901 8,100 


Year.        Production 

1892 2,564 

1893 2,371 

1894 2,670 

1895 2,375 

1S90 2,842 

1897 2,980 

1898 3,230 

1899 3,032 

1900 2,797 

1901 3,000 

MISCELLAlfEOUS  EUROPEAN  COPPER  TRADE. 

1892-1901. 
Sweden,  Xor>vay,  Denmark,  Switzerland,  Spsdn,  Portugal  and  Balkan  statSB. 

(Not  including  Spanish  and  Portuguese   Production.) 
(C'onipiled    by    Metallegosellschaft    &    Metallurgische    Gesellschaft    A.-G.) 

(Metric  Tons,) 
Imports. 
1,100 
1,400 
1,400 
1,400 
1,400 
1,500 
1,700 
1,800 
1,600 
2,000 


Year. 

1892 

1893 

1894 

1895 

1896 

1897.... 
1898.... 

1899 2,300 

1900 2,500 

1901 3,200 


Production. 
1,400 
1,600 
1,600 
1,500 
.  1,700 
.  1,700 
1,500 


Exports. 

ConsumptkHi. 

800 

1,700 

1,000 

2,000 

700 

2,100 

1,100 

1,800 

800 

2,300 

1,200 

2,000 

1,500 

1,700 

2,100 

2flOO 

2,100 

2,000 

2,too 

2^ 
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WORLD'S  PRODUCTION  OF  RAW  COPPER. 
1895-1901. 
The  following  table,  pr^ared  by  the  Metallegetsellschaft  &  Metallur- 
fpscheGesellschaft  A.-G.,  includes  in  the  figures  of  production  for  each  country 
the  copper  estimated  to  have  been  actually  produced  from  native  and  im- 
ported ores,  from  impure  raw  copper  brought  in  for  refining,  and  from  im- 
ported refined  raw  copper. 

(Afetnc  Tons.) 
Country.  1895.         1896.         1897.         1896.         1899.         1900.         1901. 

United  Stotes. . .  .170,100  208,800  224,800  242,900  270,100  277.000  281,000 
Great  Britain.  ...  78,246    76,000    76,000    69,500    79,100    80,000    80,000 

Gennany 25,777    29,319    29,408    30,695    34,634    30,929    31,376 

Fmnce 8,245      6,544      7,400      7,834      6,600      6,400      6,500 

Austria-Hungary.     1,276      1,366      1,426      1,343      1,479      1,200      1,350 

Italy 2,375      2,842      2,980    . 3,230      3,032      2,797      3,000 

Russia 5,854      5,832      6,941       7,291       7,533      8,100      8,100 

Sweden*  Norway     1,500      1,700      1,700      1,500      2,300      2,500      3,200 

Chile 19,600    18,900    18,000     18,000     17,100     19,800    23,400 

Japan 11,500      9,000    11,300    12,400    21,000     19,300    20,900 

Australia 8,100      8,232    10,400    14,700    16,800    17,400    19,900 

Japan  &  Australia 
Asiatic  consump- 
tion      8,000    13,300    14,100    13,700      9,000     10,100      8,000 

Mexico,  Canada, 
etc..' 10,900     11,400    15,500      7,300      9,300      9,300     12,200 

Totals 361,473  393,236  418,955  430,393  477,978  484,826  499,526 

WORLD'S  CONSUMPnON  OF  RAW  COPPER. 

1895-1901. 
(Compiled    by    Metallegesellschaft    &    Metallurgische    Gesdlschaft    A.-G.) 

{Metric  Tons.) 

CoUBtry.                1895.  1896.         1897.         1898.  1899.         1900.  1901. 

United  States  ...118,836  96,966  105,998  123,925  188,887  153,900  221,000 

Great  Britain 91,551  116,674  109,531  104,373  86,528  108,782  105,243 

Germany 63,813  79,438    89,798    97,014  97,664  108,927  84,905 

France 38,174  43,224    51,869    49,552  49,233    52,626  42,600 

Austria-Hungary    12,872  14,804    17,193    18,612  17,130    19,699  18,358 

Russia 14,000  18,300    19,500    17,500  13,800    14,200  14,100 

Italy 6,641  6,968      7,790      7,796  7,683      8,345  8,882 

Belgium 6,000  5,500      6,200      5,800  5,500      6,250  6,500 

Netherlands 2,400  2,400      2,400      2,400  2,400      2,400  2,400 

Misc.  European . .     1,800  2,300      2,000      1,700  2,000      2,000  2,600 

Eastern Aoa  ....*  8,000  13,300    14,100    13,700  9,000    10,100  8,000 

MiscelUmeous  ...        700  1,000         800      1,200  900         800  900 

Totala. .  . . . . .  .364,486  400^74  427,679  443,922  481,025  488,329  515,788 


M'Z 
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MOIfTHLY  PRICES  OP  LAKE  SUPERIOR  INGOT  COPPER,  ISaO-lllt 

(J  a  n  uary-June.) 
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MOHTHLT  PRICES  OF  LAKE  SUPERIOR  INGOT  COPPER,  1860-1902. 

{July-December. ) 


December. 
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AVERAGE 

HIGHEST  AKD 

LOWEST  I 

1860'-19O2. 
(Centn.) 

>RICES 

Ywr- 

Av^raifC  Price. 

Lowest  Prjc«« 

im\ 

22H 

19« 

D«c. 

1861 

22H 

17H 

Jtily 

1862 

21H 

20H 

May 

1863.      ...    ., 

33J< 

29 

July 

1864 

47 

39 

Jan. 

im>. 

'mi 

28 

Julv 

186(1   . 

34K 

26H 

Nov. 

1867 

25H 

21H 

Dec. 

186^ 

23 

21 W 

Jon. 

186*» 

2iH 

21 H 

Dei. 

187H 

21A 

19 

Muh. 

1871 

24J4 

21 K 

Apr. 

1872.    . 

35A 

27  ^^ 

Jan. 

1873 

28 

21 

Nov, 

1874 

22 

19 

Aug* 

1S7:> 

22U 

21 W 

Jan. 

1876. . . 

21 

18« 

Aug, 

1877, ... 

19 

17H 

Dec. 

1878 

16A 

15M 

Oct, 

1879 

18W 

15K 

Jan. 

1880 , . 

21A 

17J< 

June 

1881 

18ft 

16 

Julv 

1882 

19W 

17H 

Apr. 

1883... 

l^H 

UJi 

Nov. 

1884 

13 

11 

Dec, 

1885 

10.67 

y  s 

May 

1886. 

iWf 

10 

Mnv 

1887 

13.85 

9J>5 

May 

1888 

16  78 

15  85 

Jan. 

1889 

13.49 

11 

Sep. 

1890 

15.60 

14 

Mch. 

1891......... 

12.76 

JOM 

Dec. 

1892 , . 

11  56 

lOH 

Feb. 

1898 ^. 

10.75 

9.6 

Aug. 

1894..., 

9.52 

9 

June 

1895 

10.73 

9H 

Apr. 

1896 

1897. 

io.9a^^  m 
11  f^KM^^itk\{ 

M 

1898.....,.,. 

12 

1899 

17 

1900 

'' 

1901.. 

lb 

1902 

12    1 

OF  LAKE  COPPER. 


Hiffh«^t  Vnm. 

24 

JiA. 

27 

Dw, 

32  Ji 
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AVERAGE  AMERICAlf  Aim  ENGLISH  PRICES. 

lSSO-1902. 

The  following  tabl?  of  avera#(e  anntml  prices  of  copper  in  Engianri  and 
the  i'nit<?d  States  is  based  upon  the  Sew  York  p litre  lor  Lake  coppi-r  and 
the  London  price  for  Standard  copper.  The  last  two  columns  give  the  Amer- 
ican prices  in  cents  and  fractions  and  the  Enjrhsh  equivalent  in  Klerling:, 
Engfliesh  prices  are  for  long  tons  of  2,240  pounds,  and  American  prices  for 
poimds  avoirdupois,  the  last  column,  giving  Englit^h  equj%'alent  of  tlie  Amer- 
ican prices,  being  figured  in  long  tons. 


Ytftr. 

Lowest. 

-^ —  EnirliBb  Pric*w. — - — 

Highetil.       FIuctuKtinti. 

AvernRe. 

^-American  Price*.— . 
Averagie      Avpra«v. 

£     •.   d. 

£ 

*.  d. 

£ 

a* 

d. 

£     .*. 

d. 

Cents. 

£      ^.    d. 

1880.. 

..   54  10  0 

74 

0  0 

10 

10 

0 

62   14 

7 

2U\ 

99     0     8 

1881.. 

. .  57     0  0 

72 

10  0 

15 

10 

0 

61    16 

9 

19  H 

84     0     8 

1883.. 

.  63     0  0 

71 

10  0 

8 

10 

0 

66  10 

5 

88     6  11 

1883. 

.   57     0  0 

67 

10  0 

9 

10 

0 

62  17 

11 

16^ 

76     3     7 

1884,. 

.   47     5  0 

58 

0  0 

10 

15 

0 

53   17 

6 

13 

59  19     0 

1885. 

.  38  10  0 

61 

12  6 

23 

2 

6 

43  n 

0 

10.67 

49     6     5 

1885.. 

.  38  10  0 

43 

15  0 

5 

5 

0 

40     I 

8 

11,*!. 

51     1   10 

1887.. 

.   38     7  6 

85 

5  0 

46 

17 

6 

46     0 

B 

13.85 

64     0     0 

18^.. 

.   73     0  0 

105 

0  0 

32 

0 

0 

81   11 

3 

16.78 

77  10     1 

1880.. 

.  35    0  0 

80 

0  0 

45 

0 

0 

49  14 

8 

13.49 

62     6     5 

1890.. 

.   46  10  0 

61 

12  6 

15 

2 

6 

54     5 

3 

15.60 

72     1   10 

1801.. 

.   44     1  3 

56 

10  0 

12 

8 

9 

51     9 

4 

12.76 

58  19     1 

1802.. 

.  43  10  0 

47 

18  9 

4 

8 

9 

45  13 

2 

1L5*^ 

53     8     4 

1883.. 

.   40  12  6 

46 

16  3 

6 

3 

9 

43  15 

6 

10.75 

49  13  10 

1804.. 

.   37  17  6 

43 

0  0 

5 

2 

6 

40     7 

4 

9.52 

44     0     0 

1895  . 

.   38  13  9 

47 

8  9 

8 

15 

0 

42   19 

7 

10.73 

49  12     0 

1806.. 

,   40  10  0 

50 

8  9 

9 

18 

9 

46  18 

1 

10,98 

50  14     9 

1807.. 

.   47     0  0 

51 

15  0 

4 

15 

0 

49     2 

6 

1L36 

52  10     2 

1808.. 

,   49     5  0 

57 

8  9 

8 

3 

9 

51   16 

7 

12.05 

55  13  10 

1800.. 

.   58     1  3 

79 

2  6 

21 

1 

3 

73  13 

9 

17.76 

82     0  11 

1900.. 

.  70  14  2 

78 

7  1 

7 

12 

11 

73  12 

6 

16.65 

76  18     2 

1901 

,47     0  0 

72 

17  6 

25 

17 

6 

66  19 

8 

16.72 

77     4     7 

1902,. 

.   47  10  0 

56 

15  0 

9 

5 

0 

52  11 

5 

12,16 

56     3     8 

TABLE  FOR  REDUCmG  ENGLISH  IlfTO  AMERICAlf  PRICES. 

The  following  table  shows  the  rorresponding  value  in  c*t*n1s  and  fractions^ 
per  pounds  of  copper  quoted  at  various  pricejs  from  £35 — the  loucat  t|uot«.- 
iion  ever  made — to  £99  per  long  ton,  exchange  being  figured  on  the  basis 
of  $4.85  as  equal  to  one  pound  sterling ; 


£36 

7J9c. 

£52.. 

.lL25c. 

£68.. 

..14.72c. 

£84.. 

..18.18c. 

£37. 

S-Olc. 

£53   . 

.  .11.47c. 

£69.. 

..14.93c. 

£85.. 

.  .  18.40c. 

£38.. 

.  8.22c. 

£54   , 

,  .lL69c. 

£70.. 

,  15.16c. 

£86. . 

.  .  1S.62C. 

£30.. 

.  8.44c. 

£55.. 

..11.90c. 

£71.. 

.  .15.37c. 

£87.. 

..18.83c. 

£40.. 

.  8.66c. 

£56  . 

.12.12c. 

£72. 

,  ,15.,58c. 

£88.. 

..19.05c. 

£41 

.  8.87c. 

£57.. 

.12.34c. 

£73.. 

.  .  15.80c. 

£89.. 

..19.27c. 

£42 

.   9.09c. 

£58   . 

..12.5iK. 

£74.. 

.    16.02c. 

£90. . 

.  .  19.48c. 

£43 

.   9.31c. 

£59.. 

.  .12J7c. 

£75.. 

.  16.23c. 

£91.. 

. .  19.70c. 

£44 

9.52c. 

£60.. 

..12.99c. 

£76.. 

.  .  16.45c. 

£92.. 

. .  19.92c. 

£45. 

,   9J4c. 

£61    . 

..13.20c. 

£77.. 

.  .  16.67c. 

£93.. 

..20.13c. 

£46. 

.  9.95c. 

£62   . 

.  .13.42c. 

£78. . 

..16.88c. 

£94., 

..20.35c. 

£47. 

.10.17c, 

£63    . 

, .13.64c. 

£79.. 

..1 7. 10c. 

£95.. 

,  .20.56c. 

£48. 

10.39c. 

£64 

.  13.S5C. 

£80.. 

..17.32c. 

£96.. 

..20.78c, 

£49. 

10.60c. 

£65 

.  14.07c. 

£81    . 

..17.53c. 

£97,. 

..21.00c. 

£60. 

10.82c. 

£66   . 

J4.29C. 

£82.. 

..17.75c. 

£98.. 

.  .21.21c. 

£51.. 

.1L04C. 

£67.. 

..14.5a\ 

£83.. 

..17.97c. 

£99.. 

.  .2l.43r. 
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PROPORTION  OF  COPPER  TO  TOTAL  VALUB  . 
PRODUCTION. 


V— ..  Total  Value 
^^^-  Metallio 

Produoto. 

1888 $263,731,822 

1889 267,247,033 

1890 305,735,670 

1891 300,232,798 

1892 307,936,189 

1893 250,207,406 

1894 218,382,494 

1895 282,149,808 

1896 287,860,155 

1897 302.531,147 

1898 343,748,268 

1899 525,797,557 

1900 550,425,286 

1901 524,873,284 


1888-1901. 

Total  Value 

Produetion  of     1 

PawBtui 

of  Copper 
Produotion. 

.  Copp«r 
inPoonda. 

v% 

$  33,833,954 

231,270,022 

Ui 

26,907,809 

231,246,214 

m 

30,848,797 

265,116,133 

i&i 

38,455,300 

296,812,076 

12.1 

37,977,142 

352,971,744 

12i 

32,054,601 

339,786,972 

m 

33,141,142 

364,866,806 

1&2 

38,682,347 

392,639,964 

IZA 

49,456,603 

460,061,430 

17^ 

54,080,180 

494,078,274 

17.9 

61,866,276 

626,376,691 

18.0 

101,222,712 

681,319,091 

19.0 

98,494,039 

602,806,839 

17.9 

86,629,266 

601,499,886 

16.6 

LAKE  SUPERIOR  MINE  DIVIDENDS. 
ToTAi^  BY  Mines,  1849-1902. 

Gompaiiy.                 Condition.  First.  Last.  Total  Amount. 

Atlantic a  1878  1901  18  $  940,000 

Cliff b  1849  1867  37  2^18,620 

Central b  1864  1891  30  1,970,000 

Copper  Falls b  1864  1871  3  100,000 

Calumet c  1870  1871  3  300,000 

Calumet  &  Hecla a  1871  1902  120  78,900,000 

FrankUn a  1863  1894  21  1,240,000 

Hecla c  1869  1871  7  650,000 

Kearsaige d  1890  1897  3  160,000 

Minnesota e  1854  1876  19  1,820,000 

National b  1861  1872  9  820,000 

Osceola a  1878  1901  52  4,247,300 

Pewabic /  1862  1873  11  1,000,000 

Phoenix a  1877  1877  1  20,000 

Quincy a  1862  1902  73  13,920,000 

Ridge g  1873  1880  4  100,000 

Tamarack    a  1888  1901  37  8,490,000 

Wolverine a  1898  1902  9  990,000 

Totals 457  117,685»«a0 


a. 

Active. 

b. 

Idle, 

c. 

Absorbed  by  Calumet  A  Hecla. 

d. 

Absorbed  by  Osceola. 

e. 

Absorbed  by  Michigan. 

/. 

Absorbed  by  Quincy. 

g- 

AbsoTbed  by  Mass. 
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PiaCBS  AHD  SALES  OF  AMERICAN  COPPER  SHARES. 
1901-1902. 

> ' 1901. .  . 1902. . 

Hu^Mst.       Loweot.       Salea.  Highest.  LoweHt.       Sales. 

Adventure $^.50  $    9.25     209,303  $  24.75  $  12.50    59,995 

ABoues. 6.25        2.50       71,338  4.75  2.25    24,990 

Amalgainated 129.00      60.00  1,597,129  78.87  53.13  758,757 

Anaconda 53.00      29.00       32,147  36.00  21.00      9,891 

Aieadian 24.75        3.00       98,157  13.25  3.50  116,613 

Arnold 5.75          .50       26,911  1.00  .50      4,070 

Addwd. .22  .20         150 

Atlantic 41.50      24.38       65,564  21.00  36.00    24,119 

Bal^c    58.00      31.00     160,486  63.00  34.00    47,084 

BiQsham 43.75      15.00     213,894  39.75  20.50    99,650 

British  Cdumbia . . .     23.25        9.00       30,268  10.50  5.00      8,425 

OihimetAHecla  ...  860.00    550.00         5,653  650.00  420.00      4,357 

Gtetannial 34.25      10.50     244,408  27.75  11.00  260,487 

Copper  Range 83.00      34.00     278,772  65.25  43.50  539,165 

Elm  River. 7.00        1.75       63,421  5.50  1.50    87,317 

Fhmklin. 25.13      11.00       96,751  16.00  7.50    18,344 

Ide  Rqyale 56.50      18.50     245,972  25.00  9.00    43,083 

MaaB 37.63      11.00     323,873  21.50  12.50  112,645 

Mayflower 5.63        1.50       93,174  3.63  1.50    28,719 

Kchigan 19.75       J.OO      139,692  13.25  7.00    38,645 

Mohawk 56.25      22.00     139,692  49.00  27.00  120,238 

Montreal  A  Boaton. 4.75  2.00  342,584 

NatkmaL 5.25         .50       20,280  3.75  1.00      2,800 

Old  Cblony 7.00        2.50       65,491  4.50  .85    17,101 

Old  Dominion 38.75      21.00     275,689  30.00  14.25    68,864 

Omnia. 120.00      72.00      168,790  89.75  47.50    98,979 

V$m% 58.50      26.50      160,874  35.00  21.00    26,392 

Fboanix 8.75       '3.50       48,074  5.00  3.25     16,820 

Qnincy 187.00    125.00       13,718  147.00  100.00      5,119 

Rhode  laland 10.00        3.00       99,768  3.25  1.25    20,318 

Santa  Fe 10.25        2.50      109,661  4.00  1.00    69,484 

Shannon. 13.50  8.00    33,486 

Titfnarack 360.00    230.00       11,924  281.00  140.00    14,396 

Tecomaeh 3.00          .50       78,076  3.50  .50      7,292 

ItnnesMe 23.00      17.00         1,952  18.50  10.75      1,984 

Trimountain 57.00      19.75     231,320  125.00  31.50    71,455 

Trinity 41.00      10.00       18.50  8.00    68,719 

United 35.00  19.00    10,214 

Utah. 39.00      18.63     228,600  27.25  14.00  106,193 

Victoria 12.00        3.38     207,651  6.75  3.00    54,642 

Washington.. 80         .13         5,530  1.50  .25         975 

Wfaiooa 10.00        2.00      109,433  6.00  1.00    57,987 

Wolvtrine 74.00      44.00       99,765  61.00  42.00    24,197 

Wyandot 3.00        1.00       35,378  1.75  .75    15,342 
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DIVIDEIIDS  OF  AMERICAH  COPPER  MIBIS. 


'  Company.  1901. 

Aberdeen :.:::%     32,175 

AnacondH 3,900.000 

Arizona 866,000 

Atlantic 80,000 

Boston  &  MonUna ' 5^250,000 

Butte  &  Boston 600,000 

Calumet  &  Hecla 4,500,000 

Carisa 30,000 

Central 

CM 

Copper  Falls 

Dalton  &  Lark 263,000 

Daly-West 600,000 

Ducktown 81,000 

Ferris-Haggarty 10,000 

Franklin 

Grand  Gulch 

Greene  Cons 220,000 

Manunoth 100,000 

Minnesota 

Montana  O.  P.  Co 722,000 

Mountain 720,000 

National 

Osceola 575,000 

Parrot 1,264,000 

Pewabic 

Phoenix 

Pride  of  The  West 

Quincy  (Mich.) 900,000 

Quincy  (Utah) 725,000 

Ridge  

Tamarack 1,200,000 

United  Verde 2,700,000 

Utah 732,000 

Wolverine 240,000 

Totals 26,310,175 


864,000 


324,000 
300,000 


115,000 


15,000 
700,000 
234,000 


1,800,000 

240,000 
10^7,000 


I    ^,m 

22,0S0^ 
3,445.168 
940,000 
27.12a.<W0 
1,600,000 
79,850,000 
30,000 
1,970,000 
2,518,620 
100,000 
350,000 
2,259,000 
240,500 
15,000 
1,240,000 
9,600 
220,000 
1,860,000 
1,820,000 
2,646,000 
3,393,750 
320,000 
4,247,300 
5,772,925 
1,000,000 
20,000 
15,000 
13,920,000 
950,375 
100,000 
8,490,000 
33,398,680 
732,000 
990,000 

212,060^ 
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DIVmEHDS  OF  LAKE  SUPERIOR  MmBS. 

1849-1902. 

1849.                 1850.  1851.                 1852. 

Oiff $•     60,000        I     84,000,  I     60,000  $     60,000 

Totals $     60,000        I     84,000  I     60,000  $     60^000 

1853.                 1854.  1855.                 1856. 

CUff $     90,000        $    108,000  I     78,000  I    180,000 

Minnesota 90,000  90,000             200,000 

Totals %     90,000        I    198,000  I    168,000  $   380,000 

1857.                 1858.  1859.                 1860. 

Oiff I    180,000        I    160,000  I    180,000  I   

Minnesota 300,000             300,000  180,000             120,000 

Totals I   480,000        I    460,000  I   360.000  I    120.000 

1861.                 1862.  1863.                 1864. 

Caiff $     80,000        I     80,000  I    180,000  $   320.000 

Minnesota 100,000             160,000  160,000               60,000 

National 80,000  80,000         80,000 

Pewabic 60,000  120,000             200,000 

Quincy 60,000  200,000             280,000 

Franklin 60,000             100,000 

Central 50,000 

Copper  Falls 60,000 

Totals $   260,000        I    440,000  I    720,000  11,150.000 

1865.                1866.  1867.                1868. 

Oiff $   200,000        $    120,000  I     60,000  $  


Cliff 

\Qhnesota. 
National  . . 
Pewabic. 


National 40,000 

ncy 160,000  60,000 


60,000 
Central 50,000  50,000  50,000     *         40,000 

Totals $   510,000        $    170.000        $    110.000        I    100.000 

1870. 


1871. 

1872. 

100,000 

$  100,000 

50,000 

':^',666 

20,000 

20,000 

40,000 

140,000 

350,000 

20,000 

40,000 

50,000 

80,000 

C^ncy 40,000  120,000 

Central .  ..'.'.*.'.'  *  *  70,666  * '  *8b',666 

Copper  Falls 40;000 

Hecla 100,000  300,000  250,000  

Calumet 200,000  100,000  

Calumet  &  Hecla 900,000         2,400,000 

Totals $   210,000        $   700.000        $1,640,000        13,060,000 
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DIVIDENDS  OF  LAKE  SUPERIOR  M IHBS.     (I 

1949-1902. 
1874. 


1873. 

Minnesota I  

Pewabic 20,000 

Quincy 100,000 

Central 160,000 

Calumet  &  Heola  . . .  2,000,000 

Ridge 50,000 


Totals $2,330,000 

1877. 


160,000 

160,000 

1,600.000 

20,000 

11,940,000 
1878. 


1876. 


220,000 

80,000 

1,600,000 

20,000 


CUff 

Quincy 

Central 

Calumet  &  Hecla . 

Ridge 

Phoenix 

Atlantic ^. 

Osceola 


80,000 

140,000 

1,600,000 

20,000 


100,000 

100,000 

1,600,000 


20,000 
40,000 


1879. 

$     38,620 

40,000 

80,000 

1,600,000 


60,000 


1878. 
$     10^ 


160,000 

100,000 

1,600,000 


$1,920,000        $1,870,000 


1880. 

$ 

820,000 

100,000 

2,500,000 

10,000 

40/XX) 
210,000 


Totals $1,840,000        $1,800,000        $1,818,620        $3,080,000 


1881. 

Quincy $   320,000 

Franklin 

Central 120,000 

Calumet  &  Hecla  .  .  .     2,000,000 

Atlantic 

Osceola 225,000 


Totals $2,665,000 

1885. 

Quincy $    180,000 

Franklin 40,000 

Central 30,000 

Calumet  &  Hecla  . . .     1,700,000 

Atlantic 20,000 

Osceola 

Tamarack 


Totals $1,970,000 


1882. 

1883. 

1884. 

$    520,000 

$   380,000 

$  280,000 
80^000 

50,000 

60,000 

40,000 

2,000,000 

2,000,000 

800,000 

80,000 

80,000 

40,000 

200,000 

150,000 

87,500 

$2,850,000 

$2,670,000 

$1,327,500 

1886. 

1887. 

1888. 

$    240,-000 

$   200,000 

$  360,000 

80,000 

40,000 

120,000 

40,000 

40,000 

70^ 

1,500,000 

1,000,000 

2,000,000 

40,000 

40,000 

190,000 

50,000 

150,000 
440^ 

$1,900,000 

$1,370,000 

•8,300,000 
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DIVmEHDS  OF  LAKE  SUPERIOR  MniES.     (Contiiitted.) 
1849-1902. 


1889. 
Qoiiiey $  280,000 


FnuiKUn 

Cental 

Cblumet  &  Heda . 

AUantic 

Osceola 

Tamarack 

£[eanaiise 


80,000 
40,000 
1,500,000 
80,000 
50,000 
640,000 


1890. 

$   320,000 

80,000 

20,000 

2,000,000 

100,000 

225,000 

590,000 

80,000 


1891. 

$   450,000 

80,000 

20,000 

2,000,000 

40,000 

150,000 

800,000 


1893. 

Fewabic $  400,000 

Quiiicy 300,000 


Fiaaldiii 
Onhimet  &  Heda . 

Osceola 

Tanuurack 

Keanarge 


120,000 

2,000,000 

100,000 

600,000 


1894. 

I  

400,000 

80,000 

1,500,000 

400,000 


1895. 
$    140,000 
600,000 

2,000,000 

100,000 

400,000 

40,000 


1897. 
Quincy $  800,000 


Calumet  A  Heda . . . 
Atlantic. . . 
Osoec^  ... 
Tamarack. 
Kearsaige. 
Wolverine. 


4,000,000 

40,000 

191,000 

360,000 

40,000 


1898. 

$1,000,000 

5,000,000 

40,000 

277,250 

480,000 


60,000 


1899. 
$   950,000 
10,000,000 

558,450 
600,000 

210,000 


1892. 
$   350,000 
160,000 

2,000,000 


150,000 
600,000 


Totals $2,670,000    $3,415,000    $3,540,000    $3,260,000 


1896. 

$  

1,000,000 

2,500,000 
125,000 
360,000 


Totals $3,520,000    $2,380,000    $3,280,000    $3,985,000 


1900.  ^ 

$  900,000 

7,000,000 

80,000 

571,200 

1,020,000 

240,000 


Totals $5,431,000    $6,857,250   $12,318,450    $9,811,200 


Quincy 

Qilumet  &  Heda . 

Atbatic 

Osceola 

Tamarack 

Wolverine 


1901. 

$   900,000 

4,500,000 

80,000 

576,000 

1,200,000 

240,000 


Totals $7,496,900 


1902. 

$   700,000 

2,500,000 


240,000 
$3,440,000 
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DIVmENDS  AND  ASSESSMEHTS  OF  LAKE  SUPERIOR  lOHBS. 


Name  of  Company.  Aflsessments. 

Adventure  Cons $1,600,000 

Albany  &  Boston.  .  840,000 

Allouez 1,916,000 

Atlantic 980,000 

Arcadian 1,800,000 

Arnold 810,000 

Altec 150,000 

Baltic 800,000 

Belt 1,300,000 

Bohemian 180,000 

Caledonia 140,000 

Calumet  &  Hecla 1,200,000 

Centennial 2,285,000 

Central 100,000 

Cliff 111,000 

Conglomerate 1,300,000 

Copper  Falls 1,000,000 

Copper  Range  Co.  .  .  1,250,000 

Delaware 2,000,000 

Elm  River 800,000 

Evergreen  Bluff 225,000 

Hint  Steel 264,000 

Forest 180,000 

Franklin 220,000 

HumboWt 120,000 

Huron 240,000 

Indiana 200,000 

Isle  Rovale  Cons  . . .  2,000,000 

Kearsarjge 180,000 

Mass  Cons 1,600,000 

Mayflower 800,000 

Michigan 1,300,000 

Miners' 1,000,000 

Mohawk 1,900,000 

Minnesota 456,000 

National 320,000 

Nonesuch 400,000 

Northwest 283,000 

Norwich 230,000 

Ohio  Trap  Rock 150,000 

Old  Colony 800,000 

Osceola 1,700,000 

Pennsylvania 126,000 

Peninsula 400,000 

Pewabic 585,200 

Rwpnix 1,037,500 

PluBnix  Cons 800,000 

Quincy 200,000 

Ridge 470,000 

Rhode  Island -~^000 

Tamarack « 

Tamarack  Junior 
Tecumseh 


Credit 


Dibit 


Dividends. 
$....' 

Balanee. 
$ 

BateMt. 

$1,600,000    ^ 
840,000 

1,916,000 

940,000 

4O;O00 

1,800,000 

810,000 

150,000 

800,000 

1,300,000 

180,000 

140,000 

79,850,000 

78,650,000 

2J»&66b 

1,970,000 
2,518,620 

1,870,000 
2,407,620 

1,^90,000 

100,000 

900,000 

1,250,000 

2,000,000 

800,000 

225,000 

254,000 

180,000 

1,240,000 

1,020,000 

'  V20,666 

240,000 

200,000 

2,000,000 

160,000 

20,000 

1,600,000 

800,000 

1,300,000 

1,000,000 

1,900,000 

1,820,000 
320,000 

1,364,000 

400,000 

288,000 

230,000 

150,000 

800,000 

4,247,300 

2,207,300 

'  126,666 

400,000 

1,000,000 
20,000 

414,800 

i.biVioo 

800^ 

13,920.000 

13,720,000 

37€l6oO 
00^ 

170,666 
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DlYIDBHBSAHDASSESSMSnSQPLAKESUPESIORMraES.   (Coofd.) 


Name  ol  Caoipuiy. 

Trimo^ntaLn 1,900,000         1,900,000 

Toltec  Cons 500,000        500,000 

Victoria. 1,000,000         1,000,000 

Winona. 900,000         900,000 

Wolverine 230,000  990,000             700.000         

Wyandot 700,000         700,000 

Totab $46,038,700    1117,685,920     $71,647,220         

CAPITALIZATIOV  OP  LAKE  COPPER  COMPAHIES. 

The  following  table  shows  number  of  shares  authoriied,  number  is- 
sued, and  total  capitaliiation  of  active  Lake  Superior  copper  mining  cor- 
porations: 


Name  off  Compaajr.  nndar 

Uwsol 

Adventure  Cons. Ifich. 

Alloues Mich. 

Arcadian N.  J. 

Arnold Ifich. 

Atlantic Ifich. 

Ashbed Midi. 

Cahunet  A  Heda Mich. 

Centennial Mich. 

CentraL Mich. 

Cc^iper  Range Mich. 

Coimer  Range  Cons N.  J. 

Chammon Mich. 

Elm  Hiver N.  J. 

Franklin Mich. 

Humboldt Mich. 

isle  Rqyale. N.  J. 

Mohawk. Mich. 

Mayflower Mich. 

.  Mass  Consolidated Bfich. 

Michigan Mich. 

National Bfich. 

CM  Cokmy Mlich. 

Osoeda  Consoldiated Bfich. 

Phoenix Mich. 

Quincy Bfich. 

Rhode  Idand Bfich. 

St  Bfaiy's  Bfineral  Land  Co .  N.  J. 

Tamarack Bfich. 

Tecumseh Bfich. 

Trunountain Bfich. 

Union  C.  L.  A  BL  Co Bfich. 

Victoria Bfich. 

Winona Bfich. 

Wadun^^ton. Bfich. 

Wolvenne Bfich. 

Wyandoi Bfich. 

tbtd  capitalisation $114,500,000 


No. 
duuw 

No. 

Qrom 

wtborued. 

ismd. 

tkm. 

100,000 

100,000 

$2,500,000 

100,000 

100,000 

2,500.000 

150,000 

150,000 

3.750.000 

100,000 

100,000 

2,500.000 

100,000 

100,000 

2,500,000 

40,000 

40,000 

1,000.000 

100,000 

100,000 

2,500,000 

100,000 

90,000 

2,500.000 

20,000 

20,000 

500,000 

100,000 

100,000 

2,500.000 

285,000 

...«*. 

28,500.000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500.000 

40,000 

40,000 

1,000.000 

150.000 

150,000 

3,750,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500.000 

100,000 

40,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

96,150 

2,500,000 

100,000 

100,000 

2,500,(M)0 

100,000 

100,000 

2,500.0(X) 

100,000 

100,000 

2,500.000 

200,000 

140,000 

5,000,0(M) 

60,000 

60,000 

1,500,000 

100,000 

40,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

80,000 

2,500,000 

100,000 

100,000 

2,500,000 

100,000 

100,000 

2,500.000 

100,000 

60,000 

^'5S2'S2X 

60,000 

60,000 

1,500,000 

100,000 

100,000 

2,500,000 

t/fk 


Jf«»h*r  'jf 

N-xnberof 

PcrecBUai 

ynbtrd     Xi 

Urn*. 

hc^fj^^. 

FMAAlUes. 

\Wj     . 

fjA^iO 

21 

30 

.... 

\W) 

7;iio 

35 

48 

.... 

WjI 

7,7VJ 

^ 

3ri 

.... 

\Wl 

7/rW 

21 

27 

.... 

\fm 

7;»1 

23 

.30 

.... 

\HM 

7;m'j 

22 

30 

.... 

iyj5    . 

7/24'J 

46 

.63 

.... 

IVJd 

H,170 

19 

.23 

.... 

iWJ 

SJ'^i 

26 

.30 

\Wi  .. 

10,4(J9 

23 

.22 

6,Slis 

\fm 

13,051 

27 

.20 

.... 

1900  . 

13,971 

36 

.25 

6.929 

1901 . . 

13,498 

33 

.24 

1902... 

14,130 

44 

.31 

8,100 

33 
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NUMBER  SHAREHOLDERS  IN  LAKE  COPPER  COMPAniSL 

1896-1902. 


(yompany.  1896. 

Caliimnt  St  liorla 2,464 

OikMila 823 

Qiiinry 978 

I'Vuiiklin 458 

Tuiiiiinuk 1,178 

Wo!v«»rinr 333 

HIum1(*  IhIuiuI 

Victoria 

Adv«'ntiin» 

Mulmw  k 

Michif^iiii 

Wiiioiiii 

Wyaiulot 

IViiiiountaiii 

Old  (\ilonv 

CViiti'imial 

MnyflowiT 

IMuniix 

AUouoas 

Athuitio 364 

Centnd 

Baltic 

Copper  Uaiifct*  Coiisulidated 

Chainpimi 

Totf 


1897. 
2,500 

900 
1,041 

461 
1,371 

445 


1898. 
2,716 
1,477 
1,445 

442 
1,353 

625 


1899. 
2,859 
1,522 
1,449 

550 
1,157 

688 
97 

431 
61 
22 

468 


438   337 


400   401 


449 
300 
196 
486 


1900. 
3,060 
1,512 
1,540 

945 
1,169 

892 
1,100 

796 
1,046 

v94 

592 
.  637 

780 
508 
439 
399 
352 
465 
374 
203 
513 


1901. 
3,413 
1,71»3 
1,477 
IJ0S7 
l;241 
1,009 
1,266 
1,001 


fMO 
775 
736 


626 
550 
423 
406 
510 
406 
220 
582 


19QS. 
3,43S 

l» 
IJK! 
lAll 
l» 
!,» 
1,214 

l^ 
1,050 
951 
98S 
901 
8SS 
730 
721 
507 
587 
582 
554 
417 
150 
177 
121 
8 


07  11,072  18,006  20,665  22,506 
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FUTURE  PRODUCTIOH  OF  COPPER, 

190K2000. 
The  safest  guide  to  the  future  is  the  history  of  the  past.  In  the  fol- 
>wing  tables  an  effort  b  made  to  estimate  the  probable  prodiiftion  of  copper 
r  the  future,  baling  Buch  estimates  upmn  the  outputs  of  the  past.  The 
preliminary'  table  next  followtng  pivra  n  sumniar>'  of  the  prridurtion  of  the 
ineteenth  century^  by  decades^  ^v^th  percentages  of  increase  for  each  decade: 

(Long    Ton^.) 
Total  Yearly  Percentage 

Decade*  Production.  ^      Average.  of  Increase 

SOI-ISIO 91,000  9,lS) 

SH-1820 96,000  9,600  5.60 

821-1830 135,000  13,500  40.62 

831-1840......  218.400  21,840  61.77 

1841-1850......         291,000  29,100  33.24 

18Sl-18fiO .506.999  60,899  74.22 

1861-1870...    ..         900.000  90,000  77.51 

1871-1880 1,189,000  118,900  32.11 

1881-1890 2,373,398  237,339  99.44 

1801-1900......      3,708,901  370,890  ^       56.22 

Analysis  of  these  figures  shows  that  the  average  decennial  percentage 
of  increase  for  the  centur}-  was  53.91%;  ff)r  the  last  half  of  the  centur>% 
67.90%,  and  for  the  last  twenty  years,  during  which  the  electrical  industry 
became  a  great  consumer  of  coppeft  the  average  decennial  iTHTcasc  in  ccjpper 
output  was  77.83%.  Measured  by  decades  the  increase  in  c<ippfT  production 
daring  the  Ninet4?eath  cent\ir>^  was  forty -fold,  from  the  first  decennium  to 
the  last,  while  measured  by  years,  and  estimating  the  procbictiou  of  1801  at 
9,000  tons,  the  production  of  1900,  which  amounted  to  486,363  ton^H,  waa 
just  fifty-fold  as  great  us  one  hundred  years  earUer.  A  lifty-fold  increase 
in  production  during  the  pp*«cnt  century  woidd  give  an  output  of  24,318,150 
lODS  of  copper  for  the  yejir  2000. 

The  actual  annuaJ  percentage  of  increase  for  the  Nineteenth  century 
was  a  vcr}*  small  fraction  more  than  4%,  measuring  outputs  by  dec^ea, 
and  a  fraction  over  4%,  measuring  aimual  products  frotn  1801  to  1900,  tndu- 
aii-e.  In  order  to  show  the  actual  increase  in  production  by  decades,  as 
compared  with  the  theoretical  increase  at  4%  yearly,  the  appended  table  is 
given,  4%  being  figured  aa  equal  to  50%  increase  in  10  yeare,  though  actually 

but  48.Q27c  * 

(Long    Tmis.) 

Actual  Theoretical 

Year.  Average.  Average. 

1810 9,l60  9,000 

1820.... 9,600  13,500 

1830 13,500  19,750 

1840 21,840  29,625 

1850 29,100  44,437 

I860. ,...,,  50,699  66,656 

1870 90,000  99,984 

1880 118,900  149,992 

1800. 237,339  224,964 

1$00 370,890  337,447 
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The  foreieoing  table  shomv  \'en-  pUunly  the  effect  of  dectrical  demaiid 
for  the  iiieial,  which  fint  became  a  factor  of  importance  in  the  ninth  decade, 
shortly  after  1880.  PreWous  to  that  decade  the  theoretical  incieMe  of  4% 
annually,  compounded,  exceeds  the  actual  increase  in  ever>*  decade,  but  after 
1880  the  actual  increase  exceeds  the  theoretical  ratio.  The  actual  copper 
output  of  1900  was  486,732  tons,  and  the  theoretical  output  for  that  year, 
based  on  the  average  of  the  decade  1890-1900,  with  21^%  increase  for  5 
years  from  the  mean  of  1895,  would  have  been  410,560  tons.  It  is  evident 
that  the  average  ratio  of  increase  of  slightly  more  than  4%  yearly,  which 
ruled  during  the  Nineteenth  century,  is  not  the  factor  of  the  present  elec- 
trical age.  \lliat  that  factor  may  be  ii^  uncertain.  The  electrification  of 
the  globe,  while  wonderful  progress  has  been  made,  is  not  yet  a  sufiiciently 
established  fact  to  give  accurate  data  for  an  average  ratio  of  increaae  in  con- 
sumption. 

The  ratio  of  increase  in  copper  production  of  the  world  has  been  6^  to 
8%  for  several  years  past.  It  has  grown  to  be  considered  an  axiom  in  the 
copper  trade  that  the  normal  increase  is  8%  yearly,  but  this  ratio,  while  it 
may  be  conmdered  the  present  factor,  has  not  been  established  for  a  sufli- 
ciently  long  tune  to  be  assured  for  an  indefinite  time  in  the  future.  The 
following  table  gives  hypothetical  outputs  for  every  tenth  year  during  the 
Twentieth  century,  bascKd  upon  various  percentages  of  increase,  all  figured 
from  the  actual  production  of  the  closing  year  of  the  Nineteenth  centniy. 
The  compound  increases,  for  facility  in  computation,  are  taken  at  slight 
changes  from  their  actual  value,  as,  for  instance,  4%  compounded  for  ten 
years  is  figured  as  50%  increase,  instead  of  48.02%,  the  actual  figure;  5% 
is  figured  at  60%,  instead  of  62.89%;  7%  compounded  is  figured  m  80% 
in  ten  years,  instead  of  79.02% ;  8%  is  figured  as  only  110%  mstead  of  115.89. 


Year.  At  At, 

1900 486.7:« 

1910 730,098 

1920 1,095,147 

1930 1,W2,720 

1940 2,464,080 

1950 3.696.121 

1960 5.544.181 

1970 8.316.2r2 

1980 12.474.408 

1990 18.711.613 

2000 28,067,419 


{Long  Tons.) 

At  5%. 

486,732 

778,771 

1,246,033 

1,993,654 

3,189,846 

5,103,754 

8.166.007 

13,065,612 

20.904.980 

33.447,968 

52,516»7i8 


486,732 

876.117 

1,577.011 

2,838,621 

5,126,317 

9,227,372 

16,609,260 

29.896,685 

53,914.033 

97,045,200 

174,681,408 


AtM. 

486,732 

1,022,137 

2,146,488 

4,507,625 

9,466,012 

19,878,626 

41,745,115 

87,664,741 

l»l,096^956 

386,601,507 

811^863^165 
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AbyarinU 145 

Aoeidentfl,  Michisan  Mines 504 

Aoeidentfl,  Montana  .Mines 594 

Afshanietan   149 

Afriea 145-148 

A£riea,  Gold  Coast  of 14« 

Alabama 97 

Alaska 97-99 

Algeria    145 

Alphabetical  List  of  Mines 158-562 

Ameriean  Consumption.  Imports  for. . . .  576 

American  Copper  Deposits 97-120 

American  Copper  Exports 574 

American  Copper  Mine  Dividends 588 

American  Copper  Prices,  Average 585 

American  Copper  Shares,  Prices  of 587 

American  Copper  Shares,  Sales  of 587 

American  Copper  Supply 576 

American  Copper  Trade 577 

American  Exports  by  Destinations 575 

American  Exports,  by  Ports 575 

American  Esqwrts  of  Refined  Copper. .  .575 

American  Imports 576 

Ameriean  Ore  Exports 574 

American  Copper  Prices,  Average 585 

American  Production 571 

American  Production  by  States 572 

American  Production,  Value  of 586 

Ameriean  and  English  Prices,  Exchange 

TaWe    585 

Angola    145 

Annam    149 

AntiUee 125 

Arabia 149 

Argentina 130 

Ariaona   99-101 

Ariaona  Production 571 

Arkansas 101 

Ashanti • 145 

Asiatic  Copper  Deposits 149-152 

Lake  Suptrior  Minw 592 


Australia 153 

Austria   137 

Austrian  Copper  Trade  (see  Austro-Hungary) 

Austro-Hungarian  Consumption 579 

Austro-Hungarian  Copper  Trade 579 

Austro-Hungarian  Exports 579 

Austro-Hungarian  Production 579 

Austro-Hungary,  Imports 579 

Average  American  Prices  of  Copper. . .  .585 

Average  Elnglish  Prices  of  Copper 585 

Average  Prices  of  Lake  Copper 584 

Average  Prices  of  Rough  Copper 565 

Basutoland 145 

BoUvia 131 

Borneo 156 

Bosnia 137 

BrasU 130 

British  Columbia 123 

British  Copper  Trade    (see  English  Copper 

Trade) 

British  Stocks  of  Copper 577 

Bulgaria   137 

California   102 

Canada   121 

Cape  Colony 146 

Capitalisation  of  Lake  Superior  Copper 

Companies    593 

Central  America 125 

Chemistry  of  Copper 27-45 

Chile    131 

China 149 

Oochin-Oiina  150 

Colombia 183 

Colorado 103 

Congo  Free  Sute 146 

Connecticut    103 

Consumption,  Austro-Hungary 579 

Consumption,  English 578 

Consumption,  French 579 

Consumption,  German 579 

Confumption,  Italian 680 
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Consumption,  Riueian 580 

Consumption,  World's 581 

Contents  Table  of 7 

Corsica 138 

CoeU  Rica 127 

Copper  Deposits  (i$ee  various  States  and 

Countries) 

Copper  Minerals 27-45 

Copper  Mines 158-562 

Copper  Ores 27-46 

Copper  Prices (see  Prices) 

Copper  Prices,  Average  American 585 

Copper  Prices.  Average  English 585 

Copper  Production (aee  Production) 

Copper  Production,  by  Countries 564 

Copper  Production  of  World 564 

Copper  Shares,  Prices  of 587 

Copper  Shares.  Sales  of 587 

Copper  SUtistics 563-596 

Copper  Trade,  American 577 

Copper  Trade,  Austro-Hungarian   579 

Copper  Trade.  English    578 

Copper  Trade.  French 579 

Copper  Trade,  German  579 

Copper  lYade,  Italian   680 

Copper  Trade,  Miscellaneous   580 

Copper  Trade,  Russian  580 

Copper,  Uses  of 65-71 

Cuba   127 

Cyprus 138 

Delaware 103 

Destinations,  Exports  by  575 

Dividends,  American   588 

Dividends,  I.Ake  Superior  573-586-589-501-592 

Dividends  per  Pound  of  Copper 573 

East  Africa,  German 146 

Ecuador 134 

Employes  of  Lake  Mines 594 

Employes  of  Montana  Minen 594 

England    138 

English  and  American  Prices,  Exchange 

Table 585 

English  Consumption 578 

T^gliwh  Copper  Prices,  Average    585 

T^gliah  Copper  Prices.  Fluctuations    . . .  585 

English  Copper  Trade 578 

English  Exports   578 

English  Highest  Prices   585 

1*^gli«h  Imports   578 

Fjiglish  Lowest  Prices 585 

Europe    137 

Eur(q;>ean  popper  Trade,  MisoeUaneous.  .580 

Expcots,  American 574 

Exports.  Austro-Hungary 579 

Exports,  English 578 

Exports,  French  579 

Exports,  German   579 

&q>orta,  Italian  580 


Exports,  of  Ore  aad  Matta,  AmeriMB.  .874 

Faroe  Islands US 

Fatalities,  Michigan  Mines 8B4 

Fatalities,  Montana  Mines   8B4 

Finland .1» 

Florida    103 

Fluctuations.  Eikgliah  Copper  Prices  ...886 

France 189 

French  Ccmgo   14S 

French  Consumption  579 

French  Copper  Trade    579 

Frenob  Bxports 579 

French  Imports „579 

French  Production 579 

French  Stocks  of  Copper   577 

Future  Production 805 

General  Copper  Statistics   86MW 

Geology  of  Copper 21-M 

Georgia 108 

German  Consumption 579 

Gennan  Copper  Trade .579 

German  East  Afriea 148 

German  Exports 579 

German  Imports 579 

German  Production   579 

Gennan  Southwest  Afriea 148 

German  West  Afriea 148 

Germany 188 

Glossary  of  Mining  Terms 73-08 

Gold  Coast  of  A£rioa 148 

Guatemala  128 

Hayti 128 

Ueraegovina 180 

Highest  Prices,  Lake  Copper 584 

Hindustan 150 

History  of  Copper 18^ 

Honduras  138 

Hungaran  Copper  Trade  (see  Austro-Huncanr) 

Hungary 140 

Idaho .104 

Illinob 104 

Imports,  American 870 

Imports,  Austro-Hungary 570 

Imports  of  Copper , 870 

Imports,  Engiiwh 578 

Imports,  French 570 

Imports,  German   570 

Imports,  Italian   880 

Imports,  Russian   880 

India 180 

Introduction 11 

Ireland    140 

Italian  Consumption    580 

Italian  Copper  .Trade 880 

Italian  E3q>orts 880 

Italian  Imports 580 

Italian  Production 580 

Italy  M 
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128 

156 

160 

104 

Kentucky  105 

Kora*   161 

Lake  Companies,  Shareholders    604 

Lake  Companies,  Shares  Issued    593 

Lake  Companies,  Where  Orfaniaed 503 

Lake  Companies.  Capitalisation    503 

Lake  Copper,  Avemte  Pri«eii    584 

Lake  Copper,  Hiche«it  Ftiees 684 

Lake  Copper,  Lowet^  Prien   584 

Lake  Copper  FroductUnn,  ViJuep   573 

Lake  Ingot,  Monthly  Prk«f 582-683 

Lake  Mines,  FntAJitie^^ 604 

Lake  Superior  Copper  Production 573 

Lake  Superior  Mines,  Assessments 502 

Lake  Superior  Mines,  Dividends  .573-586-580 

601-502 

Lake  Superior  Mine  Forces 604 

Lake  Superior  ProducUon 572 

Za&rs^t  Min^,  Production  of  665 

Jjom^\iu\%  105 

L<..we-*T  Pricen,  Lake  Copper  584 

, 146 

■ 106 

Manitoba 123 

Maryland    105 

Massachusetts    105 

Metallic  Products,  Values 586 

MetaUursy  of  Copper 464M 

Meodeo 126 

106 

Dividends    (see    Lake    Superior 
Dividends) 

Michigan  Mine  Forces 604 

Michigan  Production  571 

Mine  Forces,  Michigan    604 

Mine  Forces,  Montana 604 

Mine  Products 566 

Mineralogy  of  Copper 27-45 

Minerals  of  Copper 27-45 

Mmee 158.662 

Mining  Companies (see  Companies) 

Mining  Tprm.i,  Gloceair  of 76-06 

Minnesota 110 

Miscellaneous  Copper  IVade 680 

Missouri HO 

Montana HO 

Montana  Mine  Forces  604 

Montana  Mines,  Fatalities   604 

Montana  Production   571 

Monthly  Prices,  Lake  lasot 662-663 

Moroeeo 147 

Namaqualand 140 

Netel 147 

Nevada 112 


New  Brunswick 121 

New  (Caledonia    155 

Newfoundland  124 

New  Hampshire   113 

New  Jersey    113 

New  Mexico 113 

New  South  Wales .163 

New  York 114 

New  Zealand 155 

Nicaragua 128 

Nineteenth  Century  Production    565 

North  Carolina   114 

Nova  Scotia 121 

Norway '141 

Nyaasaland 147 

<^c«*nica   163-167 

Ohio 114 

Oklahoma 115 

Ontario 122 

Oregon 115 

Ores  of  Copper 27-46 

Organisation  of  Lake  Companies 503 

Paraguay    134 

Pennsylvania 115 

Persia 151 

P«ni 134 

Philippines 157 

Porto  Rico 128 

Ports,  £3q;>ort8  by   676 

Portugal   141 

Preface   9 

Prices,  American  Copper  Sharas 687 

Prices,  Average  American 685 

Prices,  Average  English   686 

Prices,  English  Highest 686 

Prices,  English  Lowest  686 

Prices  of  Lake  Ingot.  Monthly 682-663 

Production,  Arisona 571 

Production,  Austro-Hungary  570 

Production,  by  Decades  666 

Production,  French    679 

Production,  Future 605-606 

Production.  <3erman 679 

Production,  Italian ggO 

Produeti^m,  Lake  Superior 671-672-673 

Production,  of  Largest  Mines 666 

Production,  Michigan 671 

Production,  by  Mines  666 

Production.  Montana 571 

Production.  1002 570 

Production,  Rusnan ggo 

Production,  by  States 572 

Production.  Twentieth  Century 606-606 

Production,  United  States   664^671 

Production,  Worid's 664-661 

Quebec   i^ 

Queendand igg 

Keftned  Copper  E^>orte !!..676 
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RhodA  Island 116 

RhodMU ' 147 

Rouznania 141 

Riuma 141 

Ruflsiaa  Conaumption    580 

Ruanan  Copper  Trade 580 

Ruanan  Imports 580 

Russian  Production   580 

Sales,  American  Copper  Shares 587 

San  Salvador 128 

Santo  Domingo 129 

Scotland  142 

Senecal  148 

Servia   142 

Shareholders,  Lake  Companies    594 

Shares  Issued,  Lake  Companies   503 

Shares,  Prices   687 

Shares,  Sales  587 

Siberia 152 

Solomon  Islands 157 

South  America   130 

South  Australia 154 

South  Carolina   116 

South  DakoU  116 

Southwest  Africa,  German 146 

Spain 142 

Statistics  of  Copper   563-596 

Stocks  of  Copper,  British 577 

Stocks  of  Copper,  French 577 

Sudan   148 

Supply,  American w- 576 

Sweden  144 
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Tasmania .US 

Tennessee 110 

Texas IM 

Tonquin    152 

Transvaal 148 

Turkestan 15? 

Turkey    ..144 

Twentieth  Century  Produetion 50S«» 

Uganda 148 

United  SUtes  Produetion 564^571 

Uruguay 135 
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Utah 117 

Value,  American  Exports 574 

Value,  American  MetaDie  Produets 586 

Value,  American  Productioa     586 

Value.  Lake  Copper  Produetioo     573 

Various  Mines'  Outputs   568 

Venesuela 135 

Vermont 117 

Victoria 155 

Virginia 117 

Wales 144 

Washington   118 

West  Africa.  OermaBK 146 

Western  Australia 155 

Wisconsin 118 

World's  Consumption 581 

Worid's  Productioa 564^1 

World's  Productioa  in  1902 570 
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Wyoming  119 
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HE  annual  publication  of  the  Copper 
Handbook  necessitates  the  con- 
stant gathering  and  systematic 
filing  of  accurate  information  re- 
garding the  technics  and  statistics  of  copper  and 
the  copper  trade  generally,  also  the  securing 
and  filing  of  data  covering  the  finances,  organ- 
ization, equip!nent,  development,  ores,  manage- 
ment and  prospects  of  several  thousand  copper 
mines  and  copper  mining  companies  in  all 
parts  of  the  world. 

This  information  is  available  to  any  in- 
quirer for  a  small  fee,  $5.00  being  the  price 
charged  for  answering  an  ordinary  inquiry* 
Where  the  inquiries  involve  extended  investi- 
gation or  personal  inspection  of  mines,  the 
price  for  furnishing  full  reports  will  be  made 
according  to  the  time  and  outlay  required. 

Special  investigations  conducted  %vith  re- 
gard to  any  branch  of  the  copper  industry'  in 
the  United  States  and  abroad. 

Partial  or  full  reports,  with  personal  in- 
vestigation, made  upon  any  copper  mine  or 
prospect  in  the  United  States,  Canada  or 
Mexico. 


Horace  J.  Stevens 


fougrhton,  Michigan 


\^.^.  K. 
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WHY  SHOULD  YOU  CHOOSE  A 

Caldwell  Tank 


A  N  o  /% 


CALDWELL  TOWER? 


B«cays£  the  Louisiana  Cypress  Tank  lasts  twice 

as  lopg  a$  any  other  tank. 
Because  the  wot>d  stands  the  action  of  acids 

and  chemicals  better  than  any  other. 
Because  it  will  neither  leakt  bum  nor  collapse. 
Because  it  is  the  best  tank  for  every  purpose 

where  tanks  are  needed. 
The  CALDWELL  TOWER  is  bujlt  (or  strength- 
It  will  support  just  tour  times  the  weight  of  tank 

when  fulL 
It  will  resist  the  heaviest  storms  and  gales. 
Your  own  men  can  erect  it.  We  do  so  where  pre- 
ferred. 
Permit  us  to  send  you  our  illustrated  catalogue 
and  price  list. 


W.  E.  Caldwell  Company 


LOUISVILLE 


KENTUCKY 


urn 


DRILLS 

COMPRESSORS 


ALWAYS    GIVi: 
SATISFACTION 


RAND  DRILL  CO. 

1^3  Oi-ocadui/av    -    IVe^uw^  YorR 


WITHOUT 
DIAMONDS 


CORE  DRILLING 

DAV/IS  CALYX  DRILL  CO. 

12eBROADWAY  NEWYORK 


J 


^ 
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Canadian  Pacific  Railway! 


IN  CONNECTION  WITH 


Duluth,  South  Shore  &  Atlantic  Railway 


Forms  the  Moat 

Direct  ICoute  To 


BOSTONS!:;'^''"""-' 


irkeC  qf  tKe  World  I 


AND  THE 


Copper  and  Iron  Districts  of  the  Lake  Superior  Country  j 

Boston  &  Maine,  R.  R.— Boston  to  Newport,  Vt. 
Canadian  Pacific  R'y — Newport,  Vt.,  to  Sault  Ste.  Marie. 
Duluth,  South  Shore  &  Atlantic  R'y— Sault  Ste.  Marie  to  Calumet, 

Only  one  clmngt^  uf  curs,  ami  that  at  the  Union  Station^  Saull  Stt*.  Mj 
Michigan, 

C  anndi;in  Pacific  Sleeping  Cars  between  Boston  and  Stitilt  8te.  Mofie. 
Vlhys  Sleeping  Car-  an  the  ** North  C*>untry  JIalP' Jx^tween  fciault  Ste.  Marie  j 
f'aluiiH't.    HiiU'  ptT  IxTth  through,  Boston  to  Calumet,  S7-0<K 

SCHEDULE'-1905. 


WESTBOUND 

Lto,  BOSTON .10:00  a.  m. 

( Daily.  ^ 

L^e.  MONTREAL 10:05  P.  M. 

Arr,  MARQrETTE ...,.10;U0  p.m. 

Arr  HtUUiyTON  ...............    6:45  A.  M. 

Arr.  CALUMET  .   .. 6:80  A.M. 

46  IfonrB  Mid  15  Mia.  Boston  to  Calumet. 


_        tASTBOUND- 

Lvo.  CAl-UMET ........  »:1&  r, 

Lre.  ROrOHTOM l/>'35^.  l 

Lt©.  M '  V"'^'"'"'^  "          4.  i_ 

Am  M  k.  m. 

Arr.  i-  Jr.  Jt- 
44  Hours  and  J^^J  nun.  iriiiumei  to  tsottra. 


A  1 


"I  Voyage  on  Lakt  Superior  In  1826  •  A  Trip  to  Outath  In  1902" 

For  n  c<*ipy  of  ibis  publico iicMk  send  too  wots  ilOcJ  in  ikmIo^  to 

GEO.  W.  HIBBARD. 

Con<»rAl  Passenger  Ailenl.  O.  S.  S.  «.  X.  ¥tN^  ^l«^V^>«»VV*,  Mlclu 
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Who  Builds  the  Best  Mine  Pump? 


=^1 


mm 


Vi: 


Frfld,  M,  Prescatt  Steam  Pump  Co, 

MILWAVKEi:      ^<      WISCONSIN 


7/fercantiie  6c  ^tnanciai  Utmes   | 


DEVOTED  TO  THE  INTERESTS  OF  MINING,  STOCKS. 
BONDS,  BANKING,  INSURANCE,  REAL  ESTATE. 
OIL,    COTTON,     COMMERCE      AND     INDUSTRY. 


Circulation,  15,000  Weekly  * 

AdvertUtng  Rat»  on  App  licit  Ion  jj^ 

Subscription ,  S5.00  per  year.     1 5  cenU  per  copy     # 


,  Published  We<:kly  by 

Francis  Swigert 

64  Murray  Street,  New  York 


THE  MICHIGAN  MINER. 

A  Montlily  Journiil,  devoted  to  the  Mmeral  Resources  of  Michtgan  and 
Mining  in  General.  Particular  attention  ^iven  to  the  Copper,  Iron  and 
Coal  Industries  and  of  itie  Investigations  of  the  Geological  Survey  of  the  State. 
Subscriptions,  gl.OO  per  year,  in  advance.   An  unexcelled  advertising  medium. 

DAVIS  6,  CLARK.  TuhtUher^. 
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Bhe 


Oli%)er 

Typetvrtter 


The  Standard  Visible   Writer 

Our  No.  3  has  manj  improvemeots 


i  PHILADELPHIA.  189fi 


Gold  Ukdals  and  FtrutJ  OMAIlA^lioQ       '         "  VKNick  iSh*  ' 

AWAED«  )  EARL'S  COUBT.  Londoo,  1890  BtrFFA1.0.  Uiol 

(  PA81S,  1000 


Where,  and  HQI^'DS  KI^ST  TLA.CB  in  fhc  e^imalion  of 
the  majority  of  leading  'RBT^BS'B/'iTJKTMX/'B  BVJ"- 
I/fBS^  A.ff'D  T'ROrB^^MOffA.L  MB/i 

PermaQent  Alignment,  Heavy  Manifolder,  Great  Speed,  Lifht  ToDch 

We  carry  a  complete  liac  of  DESKS»  CHAIRS  and 
TYPEWRITER  SUPPLIES,  also  FILING  SYSTEMS 
(8«€tional)  and  CARD  SYSTEMS,  Write  lor  CatalOQues, 


IBe^m.  C.  Kjreut 

434-436  Broadway    •    MILWAUKEE,  WIS. 


Victoria  Copper  Mining  Co. 

CmiN  lUSTII,  PnUiiMt       GHAS.  D.  HMCKETTE,  VM-rrtiJtwt        JUES  P.  CMm,  Sw'f  A  Tim 


VICTORIA 


CASTtRN  orncc 
53  STATK  8T.,  ROOM  539,BO%tOH 


OXTOPf  ACK>N  <X>. 

MICHIOAI^ 

Aonttal  MeeiiiiA^ 
^  c»\n\]bi  VLoodar  of  Jamiarf , 
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The  G.&  6.  Cooper  Co. 


MT.  VER.NON.  OHIO 


W^  .       kvr_''^*^J^^ 


■mUEM 


High  Grade  Corliss  Engines 


/%LL.  'TYF^ES  MME>  &t3ZE,& 


# 

I 

jit 
If 


,  THE  CONSOLIDATED  COPPER  MINING 
I      MILLING  &  SMELTING  COMPANY 


»perty  at  Arapaho«  Pealc.    MoLmmoth  Dike  aoo  feet  wide.    Copper.  Lead«  Gold  And  SIlTcr. 
Developinff  KrHodly.     Outlook  inuaense.     Write  for  parti culart. 


^sii^^j^Miiti^^^i/iii^^^mww^i^^^iitiiitmm 


Orrtec:    48  lANK  BLOCK,  OCNVCR,  COLO. 
/.  B.  JOHNSON.  Prc*id«it  E.   W.  KELLY,  S«ct«ury 


Wisconsin  Bridge  &  Iron  Co*, 

OF  MILWAUKEE,  WIS. 

Wc  have  DeftifQe4  a.iid  Omitrucicd  Dokos  of 

ROCK  HOUSES,  STAMP  MILLS, 
POWER  BUILDINGS,  Etc., 

NOW  IN  SUCCESSFUL  OPERATION.  WRITE  FOR  INFORMATION. 

J.  F.  JACKSON,  Ensineer.  Sbeldea  BuMos.HouetitM,  IHlich.   T<d.t*^V. 
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The  Copper  Handbook 


A  MANUAL  OF  THE   COPPER   INDUSTRY, 
OF  THE  WORLD 


Issued  Annually  in  the  early  Spring  of  each  year.      Sent  fully  prepaid, 
to  any  address  in  the  world,  on  the  following  terms;        J^H 

VOL.      L,  1901.     (Lake  Superior  Ediikm) $2.00  in  silk  cloth;  $8.00  in  morocct 

VOL.    I  L,  1902.     (American  Edition) 2.t:K}  in  buckram;     3,00  in  morococ 

VOL.  IlL*  1903,     (International   Edition). . .. . .  5.00  in  buckram;     7.50  in  moro 


Advance  orders  for  the  1904  edition  will  be  booked   at    the  pnce 
the  1903  edition,  and  such   orders  will   be  filled   immediately  upon 
iisue  of  the  volume  in  1904. 


0G| 

el 


Addfvss  mil  orders  to  the  author  and  publisher, 
HORACE  J.  STEVENS. 

HOUGHTOK,    MiCHlGAX,  U,  S. 


Lnrik'*nh*»?mpr  V«ilv«*s  am  muric*  in  ptitllns^  tfiri»ty  for  <  vory  r»?r|n[r»>iiifrit.  in  ^ti^Jsdrt^l  sizoK  jti 
ht  '  I-   -    /   ^  _     i;,....  ,..  .1  .  ,r  ^,,  L.- .1  i.   r.P..  .  M  ,...       Vijiii' but  bi*fli*fradti  iiifttt^riHl-J  ami  sk.liiuJ 

«i  I   t*^!^t.  find   iiisinjctiou  t»of<»ri^  HhiMiii>tit 

S(h  Write  for  f 'a taloKot?  of  brass  mid  ir^Q 

THE  LUNKENHEIMER  CO.,  Cincinnati,  Ohio,  U.S.A. 

New  York:  26  Cortlsndt  Street.^ BRANCHES Lofliloo:  35  Greal  0«ver  St.,  S.  E. 


ABERDEEN  COPPER  COMPANY 

Mioes  and  Works:  ABERDEEN,  Grant  Co,,  NEW  MEXICO, 
H*  N,  BOWEff,  S\ip'tM  P.  Om  LORDSBURG,  N.  W. 


Praduces  Gold,  Sitx^er^  Copper  and  Lecid 


Fiscal  Office:  44  New  Street,  New  York. 

R,  HORTON  BATCHELOR,  Treasurer, 


First   National    Bank   of   Hancock 

Capital  Stock,        $100,000 
^  Surplus,  35,000 

3  per  cent,  per  annum  allowed  on  aU  Savings  Deposits, 
4  per  cent,  per  anntim  allowed  on  Certificates  of  Deposit  running  one  year* 

Dfrectowj    W.  H,  Roberts,  A.  J.  Scott,  George  H.  Nichols.  S.  B»  Harris. 
John  Funkey,  Michael  Finn. 

S,  B.  Harris.  President;  A.  J.  Scott,  Vice-President;  Wm.  Condon,  Cashier; 
M.  M.  Shea.  Assistant  CA%\i\et. 
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ll<*v.  B»:kj  vMlN  T.  Li.uVi' 

Mr.  Lluyd  i-s  Secrct&ry  uiid  Muinu^j'  nf  the  C-onper  Uiuich  Mtnhic  CVjtnpany  jujit  th(» 
Optjer  Mountain  Mintric:  nnd  Milling  Company,  lioth  these  pmr*ertieii  Un^fk  exteit.'pnc 
holdm^H,  FHKK  FROM  KtiT,  nn  ihc  (crrat  CV>pj^K«r  FW'lt  m  Boav^r  County,  Ut«li, 

whichiRnow  rerpivij  ■  atf<»ntiun.      D i stance  2(K1  mile*  90Uth  of  8«ii  LAke  City, 

ulon^lln*  linu  of  Ihr  i  trt  Line  Railway. 

The€\»i>j>er  lijinrri  ^iKiirit-^  <  ^^In|>ilI>v  nwns  17  elaiTii 
of  the  vein  lyitie  midway  t>ctwt*en  ari<l  nn  the  *nn\c  vi 

noted  Old  Hickory,  the  mo^(  f/rMmini'iit  grrtujy^  r*f  rhr-  '  .; 

Co,     Thifl  tbimpmiy  is  c<jn!»iderpd  one  nf  1 1  I 

many  trftifiU»adf.  ttf  ore  running  l*ei<cr  thuh 
a^njt  over  fS.OO  |i«r  ton.     The  Cop|>*r  lleui 
in«  mines  of  (hi?  great  di*trii'l.     Copper  liniuti  lii    "\<  f  1  rn  > 

wiri»es,  etc.,  which -'^hnw  the  vein  in  place**  to  be  l<J5fi?et  wiiJ*  i 

and  a  porphyry  hanginic  wal!.     The  vcm  carries  ore  idcntie4ii 
and  the  Old  Hickory  minen. 

In  the  Copper  Mountain  there  are  seven  clninip^vein  4,500  feet  loni^.  v&ryinit  in  width 
from  8  lo  2t>  feel — oorit&ct  between  a  granite  footwall  and  n  lime  banicinc  wall,  Thv  \eif» 
is  opened  by  a  number  of  shallow  shafts  frt»m  5  feet  to  00  feet  deep,  be'^ides  lb*  k- 

ing  shaft  4,W)  feet  deep  all  the  way  in  the  vein.     In  the  lower  workin^rs*  the  i 

richer  than  above,  rBmrtna  from   7'o    to  30'> .     The  a\nerA^  being  between   i^ 
red  oxide  of  copper,  with  a.  high  per  cent,  of  iron. 

This  m  a  uine  to  ai.l  jfmntirn  an^d  rt7i<POHicA.  A  cvmline  hoiflt  i»  tUn  be  ervcied  on 
eftob  of  these  properties  at  once  and  the  mine!*  dcA-eloped  aj>  fai«t  as  p<MM(ib1e. 

There  iff  no  better  opportunity  tn  the  mininit  world  for  invetctmenl  than  in  vitber 
c»r  both  of  these  mitie».     For  particulars  afiply  to 

BEIf  JAMIN  T.  LLOYD.  Sec*T  and  Manaxer.  jaj  D.  P.  Walker  BJdc  ,  Salt  Lake  QtXt  Uuk 
Reference:    McCornick  A  Co..  Bankers,  State  Bank  ol  Ut^,  Utah  CommerciaJ  St  Savincv 
Bank.     Bank  ot  CxjmvtieT^e. 
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^be  ©uperior  ^ruet  Co. 

HANCOCK.  MICHIGAN       Capifai  and  Surplus,  ^iaa^OOOMO 


Olf^EOTone: 


Jacob  Baks,  of  tbe  ftrm  of  Bner  Bros, 
Cha».  Hrioob,  Proa.  Merchants'  k.  Minertt' 

Hank,  Calamel. 
JAJCitt  CatirowSTHf  Snpt.  TrimouatAin  Min* 

\m  Co. 

Jambs  B.  Coofee,  SmitQuino'iStncllliurCo. 
JoHiff  J,  Cask,  Supt.  Lake  SuiNerior  HmHting 

Company. 
J.  D.  CUDDJHT,  ViCfi-Pi^eii.  First  Niitional 

Bank,  Colamet. 
Harhy  F,  Fat.  P«ss,  TrimountAm  MitiVCo. 
A1.11EET  R.  QttAT,  of  the  firm  of  Gray,  Hairo 

RoFt;n  R,  OooDRLL,  Kgent  St.  Mar>'«  Min- 
eral La  ad  Co. 

C.  H.  Hall,  Yico-Pres.  Citltena*  Nationnl 
Bank,  HouKbton. 


LlSf^HlNO  Kahoer,  nf  the  firm  of  8.  Knrkrf'r 

«  SonsJ. 
Ja»,  Macnauohton,  Supt  Cjtlnraft  A 

H*'<"la  Miniuicf^o. 
William  A.  Paink,  Pres.  Copper  Rbum^* 

ConsjTilidaU'd  *'«>, 
William  E.  Parnall.  3ypt.  Tama-aek 

MiuioMT  Oi. 
GaAnAM  Pope,  Himffbton,  Mich. 
(iRitK  fiupPR,  Of  the  firm  uf  P.  Hnppt^!  h  St>ris. 
ALLBff  F.  RSBB«  of  the  firm  of  Chndhourni^ 

&  Roe9. 
Edgah  H.  Towar*  Pros.  Mnrquatif;  Nati«>nai 

Bunk. 
A.  .1.  SrriTT,  Vico-pTes.  First  National  Rank 

<*f  Hai)ci>ck. 
CBA*i.  A.  WtticiHT,  President  Superior  Say 

iDiin^  Bank. 

ThfA  Comp«ny  ftcts  *s  £xeotitoTr  AdmJfilstr&tor,  R«celver,  A$sl£ni!w,  Gu&Tdlaitt* 
TruBt««  or  FldCAt  Ag^nt.  TAkes  entire  cha,rdo  of  r©*!  and  c»«rsonA]  e&tAtO. 

tlbe  Superior  Sav>lng8  Banh 

TRINSICTS  A  GEieaa  Unm  BISINESS,  PlTa  interest  on  saving  {deposits,  loans  MONET  ON  RBI 
ESTATE.    TIME  CERTIFICATES  OF  DEPOSIT  ISSUED  DRAWING  4  PER  GENT  INTEREST. 

C.  A,  WRfGHT,  Pnjfiuk*iit       JACOR  BAER,  Vieivprosident        M.  W  OETCHELL.  (  anhi*!? 


Tiv  M  ani  Metdni  imiiw 
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CTAr  Mining  Jatirnuf  of  the  "Pacific  Coa^ 


ESTABLtSHED    1689 

U  has  a  larger  circulation  than  any  Mining  Journal  published  in  the  United  States. 

It  publishes  complete  news  of  all  the  Mining  Sections  on  the  Pacific  Coast. 

Tt  has  paid  contributors  in  every  Mining  Section  of  the  West, 

It  admits  no  paid  reading  notices  lo  its  columns. 

It  is  therefore  conceded  to  be  the  most  reliable  Mining  Journal  published. 

It  holds  its  subscribers  because  it  gives  actual  Value  for  Valus  H^catved. 

It  is  published  every  Saturday  in  the  year,  and  the  yearly  subscription  is  $2,00. 

Subscriptions  must  be  paid  in  advance^ 


^/,e  MINING  AND  ENGINEERING  REVIEW 
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United  States   Investor 

Pubtishcd  by  the  InTtstor  Publislung  Company 
FRANK  P,  BENNETT.  Tfeasuter 


fTEW  YORK, 
WASHINGTOM. 

v^    s^    v^ 


FHILADEU.FH1A. 
SAN     PRAr«CISCO. 


THE  BEST  OF  ALL  INVESTMENTS 


WHAT  IS  IT? 


fl  SUBSCRIPTION  TO  THE 

"Uniied  stales  invesior." 


A  subscription  lo  the  United  States  Investor  would  repay  you  over  and  ov4 
again.  It  is  the  surest  investment  you  can  maket  and  you  will  den%  c  better  result^ 
from  it  than  from  any  security  you  may  hold.  Its  inquiry  depanment  cootaifl 
very  inlerestingand  truthful  information  about  financial  matters,  and  a  s>ub$$cfiber i 
allowed  the  privilege  of  making  a  reasonable  number  of  inquiries  through  it  ab 
railroad,  industrial,  mining,  oil  or  other  corporations. 

The  United  States  Investor  is  an  authority  on  municipal  bonds.     lis  railr 
articles  have  commanded  wide  attention.     Its  editoriai  columns  discuss  the  br 
fjucBtion  of  finance  from  the  point  of  view  of  the  conservative  investor     A  uoiqil 
feature  of  the  paper  ts  the  'Topics  of  the  Week/*  devoted  to  the  discussion  liol  tmly 
of  securities  listed  at  the  various  stuck  cxch*^—^  but  also  of  a  g^rcat  maJtJlude 
unlisted  securities.    Th#  «iUii  ^>ns    regarding    this    last    cla 

of  securities  makes  th-  iluable  to  every  t>ersoQ  i 

money  to  invest.     H;  the  best  positioo  to  1 

when  and  what  to  bu 


E^tisln^e^rln^   Hilll 


Michigark    College  of  Mines  | 

Houghton*  Micti,»  U,  S,  A-  j 


^ 


le  National  Bank  of  Houghton^  Mich^ 

Cupifal,  ^i SO  MOO, 
^urplu^  and  X/ndi-Oided  f^rqfifj,  ^ISO.OOO, 


H.  SEAGER,  President;  J.  H.  RICE,  Vice-Pres^t;  WM.  B.  McLAUGHLm,  Cashier; 
J.  L.  REESp  Assistant  Cashier. 

ry.  Wright,  J.  H,  Seagei?,  J,  B.  Coopfr.  R.  R.  Goodell,  t.  l.  Cmaobourne, 


A 
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The  Pioneer 
Limited 


is  the  train  of  trains  between 
Chicago,  Milwaukee,  St.  Paul 
and  Minneapolis.  It  is  electric 
lighted,  most  handsomely  equip- 
ped and  makes  fast  time  over  a 
smooth    track.     It  runs  via   the 

Chicago,  Milwaukee  &  St.  Paul 
Railway, 

the  route  of  the  government  fast 
mail. 

The  best  of  service  is  also  offered 
between  Chicago,  Houghton, 
Hancock,  Calumet,  Marquette 
and  all  points  in  the  copper  and 
iron  countr\\  Additional  in- 
formation on  request. 

F.  A.  Miller,  j 


iyi== —  &  =M 

UNRIVALED 

The  Miner  and  Manufacturer 

HAS    NO    COMPETITORS. 

You  can't  cover  the  Southwest  without  it.     Positively  the 
.  largest  circulation  of  any  paper  publisbed  in  this  territory, 

Aj^  Conservative,  reliable,  virile  and  aggressive;  it  secures  and 

retains  readers,  and  returns  good  results  to  its   advertising 
patrons. 

The  Mining  and  Industrial  Cyclopedia 

of  Western  Texas,  New  Mexico,  Arizona  and  Mexico. 

Published  in  Efigliah  and  Spanish  on  the  16th  of  each 
month.    Send  for  sampie  copy  and  advertising  rates. 


& 


M.  est   M.  PRINTING 


CO., 
=  &.- 


El  Paso,  Texas* 


43K 


I 


LOS  ANGELES 


Mining 


Review 

0  The  Great  Mining  Journal 

afthe  Great  SoxAth^aaest 

24  -PAGES  EVERY  WEEK-  24 

SUBSCRIPTION  $2.00  A  YEAR 
SINGLE  COPIES.  10  CENTS  9 

SEND  FOR  SAMPLE  COPY  -  FREE 

HEAD  OFFICEi    LOS  ANGELES.  CAL. 

A.4*f%c*«*  in  alt  the  principal  Citfej  of  the  X/niled  Sttxte-t 
and  in  London,  En^tand 


RALPH  R.  MULLIGAN 

41  TIMCS  BVllsJJ^^Kmk»r^>-  Nr  K  CITY 
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\  Rubber  Goods 


I 


»        THkit  tradt  mtark  is  an  aiiuranct  ^f 
txctlUttct 


for 


MINES,  MILLS.  RAILWAYS 


For  All 
Purposes 


Belting,  Hose 

PACKINGS 

in  CR£AT  VARIETY 
GASKETS,    VALVES,    SPRINGS 


SUPERIOR  IN  QUALITY 
A.T1SFACTORY  IN  SERVICE 


ManufACturcd  by 


ISDKIBE 


Jitmrt  B^nn^tt  Forsyth,  Mfg*  A^,  &*  Grn.  Afer. 
BofiTOK  New  York  BtFF\LO        Cleveland  Chicachi 

25ii^t50  Devoufihire  St.     lOU-2  Readt  St.     ttO  Pearl  St,     150  Wntor  Bt.     109  MadLsoo  8t. 


I 
I 


Carles  d»  hanchbtte. 


SWA  BY  L*  LAWTON. 


HANCHETTE  &  LAWTON, 

Attorneys  and  Solicitors, 

Hancock,  Houghton  Co., 
L- Sm  Michigan, 

Copper  Mines  Bought  and  Sold  on  Commission^    Titles  Examined. 


Ref«rfriic««;— MeetitrH.  Hornblower  h  Week?*,  Bo^t«in,  Mass.;  Quinpy  MinhigCo.,  N«w  York  City, 
I.  Y.«  &Dd  the  baakiDff  iu«tiiuboDa  of  Hougliton  County. 


A  stale  institution  located  In  and  making  use  of  an  active 
mining  district*  For  Year-Book*  giving  list  of  graduates 
and  their  occupations*  address 

F.  W.  McNair 


Moughton*  Michigan 
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THE    OLDEST,   BEST,    MOST    WIDELY    CIRCU- 
LATED AND  INFLUENTIAL  MINING  PAPER  11 
THE  WORLD 


Cbe  nrnm  lournal 

Railway  &  Commercial  Gazette 

(established  1835) 
Circulates  All  Over  The  World  Amongst 

Miners,   Engineers,  Manufacturers  and  Capitalists' 


ADVERtrSEMEXT    AND    HDITORrAL   OFFICES: 

46.  QUEEN  VICTORIA  ST.,  LONDON,  ENGLi 

EVERY  SATURDAY-PRICE.  SIXPENCE 

THE  ANNUAL  SUBSCRIPTION,  including  Postage  fa  &fiy  F< 
of  the  World,  is  $7.00.     Payable  lr\  advance. 


The  Mining  Journal  advocates  the  interest  of  the  Mtnii 
and  Metallurgical  industries  at  home  and  abroad,   and    has 
tiniquc  reputation  for  its  Special  Correspondence  from   all  the' 
Mining  Districts  of  the  World,  and  also  for  its  Prices  Current  of 
Metals,  which  are  bought  and  sold  in  all  parts  of  the  globe  upon 
the  basis  of  the  **next  published  Mining  Journal  prices^" 

The  Mining  Journal  offers  unusual  advantages  (or  Adver-l 
tising  Sales  of  Mineral  Properties^  Machinery,  Comnnercial  No- j 

tices,  Inventions,  and  all  articles  for  the  use  of  those  engaged  \ 
in  Mining,  Engineering  and  Mechanical  Work. 

The  Mining  Journal  was  established  more  than  sixty*eight 
years  ago,  and  still  maintains  its  position  as  the  leading  organ 
of  the  Worlds  Press  devoted  to  Mining  and  its  allied  interests^ 
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Green's  Economizer 


Saves  from  lo 
to  20%  in  fuel 


At  work  and  ia  course 
of  construction  at  the 
following  mills  and 
mines  ::  :: 

Atlantic  Stamp  Biill 
Baltic  Stamp  Blill 
Baltic  Mine 
Wolverine  Mine 
Arcadian  Mine 
Mohawk  Mine 
Champion  Mine 
Trimountain  Mine 
Anaconda  Copper  Co. 
Boston  &.  Montana 
C.  A  S.  Mining  Co. 
De  Le  Mars  Gold  Mines. 

And  at  forty  £:old 
mines  In  Soutli   Africa 


The  Qreen  Fuel  Economizer  Co. 


WRITE  FOR  BOOFOET 


J»J»J» 


MATTEAWAN,  N.  Y. 


DAN  H.  BALL. 


BALL    & 


J.  e.   BALL. 
f 


/nMRQUETTE,  -  -  -  /niCl-ilG^IN, 

Land  Titlest  Laad  Lltlgatioii  and  Corporation 
Law  et  SpeciaJty. 

Ref«r  to  J.  M,  Lcneyear,  Maj-quetto,  Mich.,  Horatio  Seymour,  Mftrquetle.  Mich.,  Fneci  H. 
Bei^ole,  llArquette,  Mi«h..  The  Kcweeanw  Aosocifttioa,  Limited,  Boatoci.  Mnea..  The  Michiffmi 
Iron  Kod  Laad  Ca,  Limited.  Murtiuette,  Micti, 


STRICTLY  CHEMICALLY  FURi:  ACIDS  ANO   AQUA   AMMONIA 

THE  GRASSELLI  CHEMICAL  CO. 

aCNCNAL  OFFICE  AND   PHINCIPAL   WORK*.    CLEVELAND,  O.,  U*S«A» 

4KCH  Offuks  and  Wokks.— Nrw  Ynrk.  0305  Wall  St..  fWork?;.  Tnmjitvv,  N\  *L);St.  Lonis.Ma; 
Milwaukee,  Wb.;01ean,  N.  Y.;  Jt^-aver  FallK,  Ta.  ;  Now  OHt?aijH,  La.;  Eiii*t  ('hieag0.  Ind.; 
Cincinnati,  O, ;  St.  Paul,  Minn, ;  Tilu.^villo,  Pa.;  IkiyK'hUjn,  Pa.;  BirniiDKliam,  Aja. 

PRICES   QUOTED    ON    REQUEST. 


IChaelea  Bii.i»o»,  Pr*^ideot 
Petek  Bcffk,  Viee- President 
BrrapfLEN  Pal  ll.  Cashier 
W^  J,  KoHi.it AAA,  Aast.  Cashier 


DIRErTORS 


CeTA9USHEO    iaT3 


(  riiARi^B»  Bfttoaa 
)  Peter  Ruppb 
1  John  Ditscan 
(  Ed.  M,  Likblein 


Will  A.  Cnti.na 

PAUId  BOEHM 

Chaa.  W^  Kii^at 


MERCHANTS'  AND  MINERS'  BANK 


CopiuJ  St 


Calumet,  vi^cM. 
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IM  Stirling  Water 
Tube  Safety  Boiler 

Safe  ::  Efficient  ::  Durable 

I.SOO.cxx)  HORSE   POWER   IN   USE 


if 


1< 


All  wrou^icht  mctmL     No  Bmt  surfaces  or  stay  bolts.     Foot  man- 
holes give  access  to  evenr  tube, 

WRITE  rOK  CAT  A  LOG  Vi:.  PRICES  A?iD  PLANS 


T»E  STIRLING  con  PAN  Y 


>       ^sar^£XLiLLams 


ii 


I 
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THt  LORflIN  FOUNDRy  CO, 


LORAIN.  OfilO 

HEAVY  IRON  CASTINGS  UP  TO  lOO.OOO  POUNDS  IN  WEIGHT,  MADE  FROM 

EITHER  AIR  FURNACE  OR  CUPOLA  IRON,  IN  DRY  SAND 

GREEN  SAND,  OR  LOAM 

BRASS.  BRONZES,  BABBITT  MIXED  TO  SPECIFICATIONS 


1 

Osceola  Consolidated  Mining  Co., 

A,  S.  BIGELOW,  President, 
W*  }.  LADD,  Sec'y  and  Treas, 


CASTCfiN  OffiCE  OPECHEE  p.  O,, 

199  WASHINGTON  STREET. 

BOSTON,  MASS  HOUGHTON  CO*,  MICH* 


TAMARACK  MINING  COMPANY, 


A,  S.  BIGELOW,  President 
W.  h  LADD,  SccV  aad  Treas. 


Eastern  Office  £  Co^lxifnet  P,  0.« 

199  Washifigtorv  Street,  ^       «    ^ 

Boston.  Ma»»,  Houghtoa  Co.,  Mich, 


ISLE  ROYALE  COPPER  COMPANY. 

A,  S  BIGELOW,  Presidcnt- 
W.  J.  LADD,  Sec'y  and  Treas- 

EASTERN  OFFICE:  HOUGHTON  P.  O.. 

W  WASHINGTON  ST,, 

BOSTON,  MASS.  Hovi^Uoci  Oi.,  "WvOeQ&t 


I 
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Allis-Chaliwers  Co 

Mining  Machinery 


CHICAGO,  U.  S.  A. 

Builders  Op 


DIRECT    ACTING    DOUBLE    DRUM    HOISTING     ENGI] 

Extensive  Builders  Of  ^^ 

Copper  Smelting  Furnace 

and  COPPER.  CONVERTERS     I 

Steam  Stamps  and  Rock  Crushers 

HOISTINC3    AND    F»U/VlRINO    E  IV  G  I  IS  B 
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Allouez  Mining  Company. 
Mayflower  Mining  Company. 
Elm  River  Copper  Company. 


James  Chynoweth.  Superintendent, 
Calumet,  Michigan. 


Boston  Office:    60  State  Street. 

H.  F.  Fay,  President. 

W.  B,  MosMAN,  Secretary. 

George  G.  Endicott,  Treasurer. 


2S 


Centemiial  Copper  Mining  Company, 

Old  Colony  Copper  Company. 

Trimountain  Mining  Company, 

Union  Copper  Land  and  Mining  Company. 

LdJids  located  IQ 
Houffhton,  Keweenftw,  Ontotiaflon  and  Gotfebic  Cbuntiea. 


9^/hes  and  fj^ininff 


4. 


YOU    GET    THE   LATEST    AND   ALWAYS 
RELPkBLE  REPORTS  FROM  LAKE  MINES  IN 

The  Native  Copper  Times 


PUBLISHED    EVERY   TUESDAY,    AT    $2.00 
PER  ANNUM.        N^         s«         s«         s^         v^ 


The  Editor  goes  after  and  gets  the  Mining 
News^  and  does  not  take  it   second   hand. 


Vidvertjflifig  Rates  on  Application. 


J.  H.  \A/ILSOIN, 

Editor  ^t\tX  F*roprletor 

i^^fco  M-^Mn<i^nr        (Houghton  Co,)         NV\oVv\^Sfc.n% 


COPPE-D_ 
ANDOXL  I 

is  a  rare  attribute  in  these  days  of  factional  fights  an^ 
personal  prejudices.  Yet  it  is  just  this  candor  of  treat 
ment,  fairness  without  fear  or  favor^  which  the  coppci 
investor  most  needs  in  the  study  of  his  investments 
That  newspaper  which  has  ever  had  for  its  unalterable 
policy  the  exploitation,  not  of  factions^  but  of  facts,  i 
the  only  one  which  can  safely  be  relied  upon  for  'm 
vestment  direction  from  the  real  standard  of  valu« 
Such  a  newspaper  is  ^m 

THE  WALL  STREET  JOURNAL^ 

For  twenty  years  it  has  been  "the  national  finalBI 
daily/'  Its  Reviews^  Criticisms,  Tables,  Studies  I 
Value,  Answers  to  Inquirers,  all  treated  with  absolul 
candor  from  the  investor's  viewpoint,  have  establishe 
an  international  reputation. 

InsJeslors  Are  Heading  If 

They  read  it  because  it  pays  them.  It  will  pay  ytM 
If  you  would  see  your  money  make  more,  read  Th 
Wafl  Street  Journal;  it  will  simplify  and  systematic 
your  investment  study.  A  postal  card  will  introducj 
youj  a  dollar  will  grant  you  a  month's  fair  trial.  Ad 
dress  the  oldest  news  agency  of  Wall  Street, 

Dowt  Jones  6%  Co. 

42-44  Broad  Street 
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Atlantic  Mining  Company* 

JOSEPH  E.  GAY,  Pft*kUm, 
JOHN  STANTON,  T*««. 

.  R.  STANTON,  SecrttAry. 
Eastern  Office, 
ll  and  13  WilJiam  Strcut,  Atlantic  IHine,  P.O., 

New  York.  Hotif^hton  Co.,  Michigan. 

Annual  meeting  second  Taesday  of  March,  each  year. 

Baltic  Mining  Company* 

JOHN  STANTON,  P««ld*fit, 
J.  R.  STANTON.  &«cV  *^  Tr*«. 
Eastern  Offlce» 
^1  and  18  William  Btrect.  Atlantic  Mine,  P.  O., 

Kew  York,  HouwhUm  Co,,  Michigan. 

Annual  mwstiDjpr  first  Monday  of  Mnncb,  each  ypar 


Mohawk  Mining  Co* 


JOHN  STANTON.  Pr«idtnt. 

J.  R.  STANTON,  Sfc'y  *J«i  Tr*M, 
Eastern  Office, 
11  and  13  William  Street,  Keabbakoe,  P.O., 

New  York.  Houghton  Co.t  MichiK«ti. 

Annual  tneetin^  lamt  Tuesdajr  of  March,  eacli  year. 


Michigan  Copper  Mining  Company* 

JOHN  STANTON,  PKildent. 
J,  WHEELER  HARBLEY.  S«cV.  J.  R.  STANTON,  Trtasuttr. 

Eastern  OfRce, 
11  and  13  WtUiaro  Street,  Rockland. 

N  t'  w  York .  O  n  ton  agon  Co. ,  M  ichiga  n . 

Annual  meetinir  first  Tuesday  of  May,  oacb  year. 

Phoenix  Consolidated  Copper  Company* 

J.  R.  STANTON,  PKiM*nt. 
J.  WHEELER  HARDLEY,  Stc'y  And  Trti*, 
East-em  OfHofl, 
11  tiud  13  William  Stre«t,  Phoenix, 

New  York.  Keweenaw  Co.,  Mtchij^an. 

Annnnl  nieeting  seoand  M4induy  uf  March,  each  year. 

Wolverine  Copper  Mining  Company, 

JOHN  STANTON,  President. 
J.  R.  STANTON,  Sec'y  And  Trt*i. 
Eastern  Office, 
11  and  13  William  Stn^t,  K&AB«A]tuG.  P.O., 

Kew  York.  Houghton  Co.,  Micbigan. 

AntvutLl  m^i'^ting  ftr»t  Monday  of  Auiftiiit,  each  jenr. 
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Paine,  Webber  &  Co 

BANKERS 


AND 


BROKERS 


E  S  T  A  B  L  I  S  H   K  I)     IN     i   8  8  o 


Members  Boaton  eind  New  York  Stock  ExchAnge 
and  Chicago  Board  of  Trade 


MAIN  OFFICE: 


27   State  Street    ::    BOSTO: 


Crunch  OJ^ict^: 


Milwaukee, *Wis,.  Calumet,    Mich., 

E,  J.  Ftirlong,  Manager  p.  ^^  GHcraoo.  Mao 

DuLUTH,  Minn.. 

W.  C  Brown,  Manager  Marquette,  Mictt.. 

HoucHTOK^MrCH..  ^_  Manager  ^-  ^-  »">-•  ^'^'H 
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Copper  i^anye 
Con^oii'dated  Company 

OHicc,  27  State  Street,  Boston,  Mass* 


W.  A.  PAINK,  FREDERIC  STANWOOD, 

Pmidtnt.  S<cr«Urv  And  TrcMunr. 


Copper   Range   Railroad   Company* 

HOUGHTON,  MICH. 


R.  T.  HeKEBVER, 


Champion  Copper   Company. 

PAINESDALE,  Houghton  Co.,  MICH. 


LUaUS  L,  HUBBARD, 


Baltic  Mining   Company. 

BALTIC  Houghton  Co,  MICH. 


F.  W.  DENTON, 

Sup«ttot«ttd«nt. 
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Mines#Minerals 


A  Mlninsr  and  iVletAnurglc«1  iottmal. 


The  Leadlno  Exponent  ot  Mlnlno  rraotilGe 

lis  articles  are  practical  and  d^^scribe  actual  condiiiofw 
met,  and  th^  methods  and  ynachinery  uaed,  in  mining 
all  kinds  of  minerals  in  all  parts  of  the  world.  Pub- 
lished monthly.     Send  for  free  sample  copy, 

SUBSCRIPTION  RRICC:  PerTew 

United  States,  Canada,  Mexico,  Cuba  and  PKilippincfl,    -      $2.00 
Other  Countriea*  -.,.-..-         ,     >,00 


The  Coal  and  Metal  Miners'  rocketbook 

(SEVCNTH  EDITION.) 

For  Mine  Managers^  Mine  Foremen,  Mining  Engineers , 
Mining  Students,  or  anyone  interested  in  mining;  con- 
tains over  600  pages  of  voluahle  rules,  formulas  and  tables; 
is  profusely  iilustrated,  bound  in  jlcxiblc  leather,  with  gilt 
edges;  contains  much  new  matter;  all  departments  of 
prenaus  editions  have  been  revised  and  improved. 
Price,  postpaid,  SSMO, 


L- 


!•#• 


....SPECIAL  OFFER., 

To  New  S\ibscribers  to  Mines  and  Minerals 

Mines  and  Minerals  for  one  year  and  a  Copy  of  the  Coal 
and  Metal  Miners*  Pocketbook  will  be  sent  to  any  address 
in  the  United  States,  Canada,  Mexico  or  Philippines ^ 
for  S4.00*  To  other  countries,  SS.OO^  Send  for  circular 
showing  contents  of  Pocketbook.     Address 


Mines  and  Minerals, 

Sctauton^  Pa. 


*BVeRY  BUSINESS  mORNlNQ. 


New  York  Commercial 

AK13    :Niu\V     YOUlv     JPUICli;    CUK.KK>fT. 


THE  BUSINESS  MAN'S  PAPER. 


THE  COMMERCIAL'S  MINING  PAGE  ESPECIALLY  VALUABLE  TC 
ALL  PERSONS  INTERESTED  IN  MINING  SECURITIES.  PRACTICAL  AR- 
TICLES  DISCUSSING  ACTUAL  CONDITIONS  AND  THE  LATEST  NEWS 
FROM  ALL  THE   MINING   CAMPS. 

NO  OTHER  EASTERN  PAPER  DEVOTES  SO  MUCH  SPACE  TO  THIS 
IMPORTANT  INDUSTRY. 

SUBSCRIPTION  $6.00  PER  YEAR, 

D.  O.  HAYNE5  &  CO.,  Publishers, 

396  BROADWAY. 


TTfimnff,  Corporation 

and  u^atent  jCaw. 


Mining   Titles,   Land    Titles,  Water 
Rights,  Patents  and  Trade  Marks. 


Railroad,  Banking 
and  Industrial  Concessions. 


% 


To  save  yourself  an  expensive  trip  to  this  city,  address 

LICENOADO  RICHARD  E.  CHSM, 

Mexican  Attorney  at  Law* 

Ctnidiiiit«  of  tbe  Mexican  Governxnerit  Scbtxil  of  Minex,  U.  S.  Heiei^teml  Putent  Aif*»me) 


San  Juan  ^e  Leirmn  Na^  i. 


MEXICO  cm,^w^ 


f 


ao 


THE  COPPER  HANDBOOK  ADVERTISER. 


[ 


A 

% 

A  Weekly  journal  Devoted  to  Mining, 
Financial  and  Commercial  Interests 
: :      : :      : :  of  the  Northwest   : :      : :      : ; 

CHICAGO 


J.  H.  HEILBRONNER,  -  Business  Manager 
LYMAN  A,  SISLEY,      —  -  Managing  Editor 

This  paper  has  a  greater  circu- 
lation among  the  real  Mining  in- 
terests of  the  Northwest  than  all 
other  similar  puhlieations  com- 
bined. ^  ^  '^  ^ 
You  can  reach  ten  thousand  min- 
ing men  each  week  through  the 
advertising  columns  of  the 

Western  Mining  World 

79  De&rborn  Street 
CHICAGO 


SKNI>  FOR  SAMPLE  COPY 
AW1>  A.l>>J^^^^\^XNa  RATES 
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THE     0\/ERSTROA\ 


Oiagonal  Concentrating  Table 


AMERICAN  oJgINEoTiNG  WORKS, 

204  Dearborn  Street  n€  ^  ^€  CHICAGO.  ILL. 

la.  the  Lake  Superior  District  alotie  we  have  over  100  tables  at 
work  in  tiic  Caluroct  6c  He«la,  Qxaioploa,  Baltic,  FraiikliOt 
Tamaraekf  Atk&tiCv  Phoenix^  Adventure  aad  other  mills. 

Our  Table  has  noMBr  been  surpassed  on  a  fair  and  full  trial. 


^ 


Every  valuable  article  published  in  Engineering  Periodicals  in  the  EnKlisb, 
French,  German,  Spanish  and  ItaUan  Lani^uag^s  on 

COPPER 


MINING   AND    METALLURGY 

and  other  Engineering  subjects  may  be  located  by  means  of  the  Engrneering 
Index.  This  work  is  published  in  book  form  In  three  volumes  covering  the 
period  from  t884  to  1900,  inclusive,  and  is  to  be  published  annually  in  the  future. 
The  Index  appears  monthly  as  a  part  of  The  Engineering  Majjazine  and  is  also 
issued  as  a  separate  publication  printed  on  only  one  side  of  the  paper  for  card 
index  purposes.    For  prices  and  other  particulars  write  to 

The  Engineering  Magazine 

120-122  Liberty  Street  NEW  YORK  CITY 


(w 
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15he 

Sndustrial  fTtdvocat 


The  only  mining,   financial    and  general  industrial  journal 
population  of  one  million  people  in  Cape  Breton,  Nova  Scotia, 
Brunswick,  Prince  Edward  I*^Iand  and  Newfoundland- 
It  b  published  in 

HALIFAX,  CAJ^AVA 

tne  greatest  banking  centre  of  its  size  on  the  Ameneati  Contij 
The  Halifax    banks   have   capital   and    dep<jsits  of   Sixty  Miq 
($60;0O0,OOn)  and  have  branches  in  all  parts  of  Canarla,  the 
Indies,  and  in  Havana »  New  York,  Boston  and  Chicago.      D<.' 
tors  have  been   earning    only  3H   P^^  ^^^^^  and  are  now  loa 
for  otlier  lines  of  investment, 

THE  ADVOCATE 

will  trll  you  all  about  the  rnilliuns  of  dollars  being  invested 
and  stc?ei  manufacture,  coal  and  gold  mining,  copper  niiningi 
in  luml:>er  aud  pulfi  mills  in  the  alj<>ve  province)?.  The  towi 
»Sydney  which  had  2,000  inhabitants  three  years  ago  is  now  aj 
of  15,000  people.     The  bourn  k  on  the  increase, 

v^     \^     >< 


Subscription  price, 
$1  per  year  in 
advance. 


Adv«rtl&iBf  rates  on 
■i  Implication 


for  Mafiufacturers  of  Machinery.  FlosnclAi  Mah 
and  others^  Uk-  ADVOCATE  is  unoxcelled      I'he  ] 
has  bwin  published  ten  years  mid  ha'*  n  bu^  cif< 
in  Cannda,  New  England  and  thf  W»st 

Iiifonnation  regarding  opj. 
able  mining  and  tini^-^'^  r""*^'    ^      '     ^    r-  >  -^ 


^he  Indti*£trici 
halifa: 


LEVIATHAN  BELTING  I£r"v.£Fm 

HEAVY  DRIVE  BELTS  of  great  traction  pswcr,  cspcdAlIy  designed 
and  constructed  to  meet  the  most  exacting  conditions* 

BELTING  fof  h^ndlin^^  rough  material.  Runs  successfully  in  heat« 
steam  and  water.  Tboroughiy  tested  and  approved  by  the  higfust 
scientific  authority.  cATA!_oQue'GAMF>i.Ks 

MAIN  BELTING  COMPANY,  55-57  Market  St.,  Chicago,  111. 

PHIUOELPKIA.  1215-124«  Carpenter  SL  BOSTON,  120  Piafl  St.  BUFFALO,  ^u  PesrI  St. 
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IF  YOU  ARE    INTERESTED  IN  THE    GREAT  BOUNDARY  DlSTRtCT  OP   BRITISH 
COLUMBIA,  YOU  SHOULD  READ  THE 

JPhoenix  F^ioneer 

AT  $2.00  PER  YEAR. 


The  Pioneer  tells  weekly  all  about  the  "Big  Six*'  groups  of  mines,  that  shipped 
SCK>,ooo  tons  of  ^u  Id  cup  per  ore  ill  1902.     Send  for  Sample, 


I 


Quinc^  Twining  Company. 

45  BROADWAY,  NEW  YORK* 


ytA.  R.  TODD,  President.  CHARLES  J.  DEVEREAUX,  Vice-Pres% 

W.  A.  O.  PAUL,  Secretary  and  Treasurer. 

Mine  Office:  Hancock^  Michigan. 

JOHN  L.  HARRIS,  Superintendent,  H.  C  FISH.  Clerk. 


Jffdueniure  Consolidai&d  Copper  Companj/. 

45  BROADWAY.  NEW  YORK. 

VEREAUX»  President,  WM.  R.  TODD,  Secretary  and  Treasurer, 

""^   A  o.  PAUL,  Ass't  Sec'y  and  Treas. 


Greenland,  Michigan, 


VK.v^\^«..o«eiv. 


c 
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The  Greatest  Copper  Mine  in  Wyiiming 


IS  THE    FAMOUS 


If 
If 


new  Rambkr 


< 


o(  Albany  County,  in  which  have  been  found  such 

precious  metals  as  platinum,   palladium,   gold  and 

silver,    in    addition  to  immense  quantities  of  high 

grade  copper  ore. 

We  have  shlpfWKl  more  tluin  1,000  tons  of  ore  Averae'miE  better  tluin  20 1  copper.      Now  it 

the  time  to  secure  some  of  the  first  ftUotments  of  Treasury  stock  in  this  company.     Write 

for  pT09ptcius,  smelter  returns,  etc. 


RAMBLER  MINING  &  SMELTING  GO.    ^ 


VUYO/VlIfgG 


The  oldest  and  one  of  the  most  reliable   BROKERAGE 
firms  in  the  Northwest  is  that  of 

John  E.  McManus  &  Son 

Seattle,  Washington 


I 


Only  Mining  Stock  and  Properties  of  Merit  Hmndled 

Banklni;  and  Other  Referenees 
Fumidhetl    Upon     Application 


Cable  Addf ess:  MACKSON 

t  MOREING  &  NEAL 
Code.:  J,a-OUGH 
/  A.  B.  C. 


Uncorporate  lllnber  Hrisona  ILaws. 

Most  liberal  corporulion  law.^  in  the  United  State?,  No  franchisMB  t^ax  or 
exorbitant  fees.  Private  pniii^r^y  exempt  frrmi  all  corxinnitc  debts.  Par 
\'alue  of  stock  mwie  any  jiniuimt.  No  lirrik  on  cnpitAlisution.  Stock  is 
non-aMeaiable  for  any  purTmHe.  No  amount  of  stock  required  to  be  aub- 
flcribed.  No  Stale  control.  Nn  Stjite  examinatioo  of  btutkn,  Leg;L4atiir« 
emn't  repeal  your  charter.  Keep  office  and  Ho  business  anywhere.  We  at* 
tend  to  all  buB^tieAS,  pay  all  fe«m  and  churge  you  but  u  (ew  (follarEi  in  any  ca«a. 
Write  for  Booklet  of  Annotated  Uorporatioti  lj&W8  and  tjlher  informatioo, 
Affenta  v'aiited  ira  every  city  Id  the  Umted  States.  Liberal  eomtiii;8aioii«,  Additen 


Arizona  Corporation  Charter  Co, 

Monihan  Building,  .  _  -  PKoeitvViL,  f^.T\xc^xi^ 


^ 


m 


THE  (XiPFER  HASDBfJOK  ADVERTISER. 


m 


Revista  Minera 

METALURGICA  Y   DE  INGENIERIA 


f^OUPiOBD    IIN    I390 


Offices;  Calte  Vlttalar.  3      Jm     MADRID.  SFAfN 

Directed  by  Don  Adrian o  Contreras,  Engineer  of  Mines  and  Professor  of  the 
School  of  Mines  of  Madrid 

This  is  the  oldest   industrial   periodical  of  Spain  and  is  an 
admitted    authority    upon    Spanish    and  Portuguese  mming, 
electrical  engineering  and  general    industrial   topics.      It  is 
widely  quoted  by  the  Technical  Press  of  the  entire  world  an^ 
enjoys  a  high  standing  among  mining  and  scientific  reader 
at  home  and  abroad. 


SUBSCRIPTION,    PER   YEAR: 

In  Spain,  alone,  18  pesetas  ^     .     -     -  In  Spain,  with  the  Anuario,  25  {pesetas 

To  aU  other  oountrJ««  In  the  Postal  Vnlof\: 

Alone,  25  francs --       With  the  Anuario,  32  francs 

ADVERTISING  RATES  AND  SAMPLE  COPIES  SENT  TO  ANY   ADD 
UPON  APPLICATION 


1 


R£^ 


Anuario  de  ia  flineria 


METALURCIA  Y  ELECTRICIDAD 
DE  ESPANA 


An  authoritative  yearly  manual,  covering  every  phase 
Spanish  mining,  engineering  and  electrical  development,  with 
complete  lists  of  mines  o(  all  ores  and  minerals;  mining  and 
other  engineers  of  Spain, electric  light  plants,  and  much  other 
information.  The  advertising  rates  are  the  lowest  of  any 
publication  of  this  sort,  and  the  circulation  extensive.  i 

l»tt€C|  F«pald  to  any  address  in  the  Postal  Umon     .     -    ^     .     _       |o  franef 


J 


*-:r«:iLKS.-r   D.  ADRIANO  CONTRERAS 


c«ii* 


m/%DRID,  SRAIN 


p 
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7/fass  Consoiiciaied  Twining  Co. 


\.  A.  LAMB,  President,  CHARLES  H,  BENNETT,  SecreUry; 

WILFRED  A,  BANCROFT*  Ass"t  Treas. 


I 

^m  Annual  meeting  second  Thursday  in  March. 

m  Eastern  Office:  ^^^  ^^^' 

Htatc  Streit,  boston,  MASS.  Ontonagon  Co*,  Michigan. 


b 


Smith  PremierTypevriter 

is  a  landmark  of  everj^  well 
rcXulated  business  communiiy 


^vvv>^^1^v•..> 


■hanch  orncc 
mOADWAV  MILMAUIICC 


WIS 


Planet  Copper  Mining  Co. 


40a   W9IITNIIM4TON   aLoa.,   aOSTON 

Owns  Planet  Copiwr  Mines  on  Bill  Williams 
Rivof — Yama  County,  Arizona,  275  acr»»s — each 
claim  stiowa  copper  ore  smoltinir  (frade  runtiing 
from  B%  to  30%  copp«r  bUck— rod  oxidea  and 
chryseolla — formation  diorito  lima  — hematita 
in  orerlyiup  ma,s.«?s.  Or©  fomid  in  intertK^ddcKl 
Teius  from  out*  to  Urn  fwt  thick.  Past  production 
in  value  exceed injtf  half  a  million.  Ore?*!  self-fl ax- 
ing, cokp  roqui  rod  for f uel .  Pmiietit  30- ton  smelter 
vfiU  treat  1,000  tons  high  ffrade  pt>r  mouth. — 
FlowioK  stn'nm  iae«r3*raolter— abundaat  cotton. 
wfHxl^ — iron  wood  audi  mi'itq  nit.  At  present  near, 
est  R.R.  station  is  Yqcco,  but  tho  newly  proposed 
ciutofif  from  Cooffresa  Junction  loFranconia  wtU 
pass  by  the  mines.  Planet  Copper  Co.  rocantlj 
formed  to  deTclop  this  frroup.  Offloers:  N*  H. 
FartridRo,  Pros, ;  J.  S,  Joties^  Vice  Pres. ;  Geo* 
rfompton,Trea!i.:  G,  II.  KimbalL  Stycf.  Stock 
registered  by  City  Trust  c:o,  uf  B08To^f. 

150,0€0   shnre?   Par  Till.    tlO.OO,  of  which 
75,U0U  blmrea  ftro  in  treasury. 

No  Irtdebtedrvess* 


W.  FRANK  JAMES. 


Ifisurance 


HANCOCK,  MICHIGAN* 


a.c;e*4CY  ^^\Xi\.\^\\^T>\^  v%fe^ 


I 
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EARLEC 
BACON 


ti^^^i^l^ 


I 


ESNiGINEER 


HOISTING 
CRUSHING 
AND  MINING 
MACHINERY 


HAVEMEYER  BUILDING 
j*j»j»NEW  YORKj*j«> 


BACONS 

Voabk  CytnJir  fHctian 
VINZE  HOCT 

Fcr  Ondtftatd  Our  Jn 


TH2  FARREL  ORE  AND  ROOC 
CRUSHEK 
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OF  THE  • 
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MAPS 


Lake  Superior 
Copper  District 


A  loidlng  pocket  mcLp  of  fh«  La.ke  Superior  Dlstricf, 

in  strong  manlier,  covers  wilt  be  sent  to  e^ny  address 

for  $2.00 

The  same  map.  In  ftne  l^ATIfCIL  COVER^  for  $2.50 

Tlus  Map  is  lithographed  in  colors  oa  good  paper,  ia  accurate,  well 
made  and  thoroughly  reliable.  It  shows  all  active  mliies  of  the  dts- 
trict,  and  the  great  majority  of  the  idle  mines  as  well,  covering  the 
entire  Copper  Bearing  Belt  from  Keweenaw  Point  to  the  Devon  Mine, 
west  of  the  Ontonagon  River.     In  Manila,  S2.00. 


ilif 


I  The  Peninsular  News  Bureau  K!S  | 


FOR  PLEASURE  OR  BUSINESS 

FA^  /lattanul  ^€ii'lr€»€^d  Co.   o/"  Mexico 


"Dredo  Route" 


The  Short  Scenic  Route  Between  Mexico  and  the  United  States-- 

**Dcs€rvcdl7  the  Favorite  Route  for  Throtigh  Travel  —  Splendid 

Eating  Houses— Fine  Road  Bed — All  Through  Trains  Equipped  with 

Pullman  Buffet  Drawing-Room  Sleeping  Cars 

BUSINESS  MEW  always  take  the  National,  because  it  saves  them 
many  hours  time  to  and  from  all  points  in  the  United  States    :  r: 

For  Rates,  Informatioo*  Time  Tables,  Guide  Books*  FHilltnan  Rpservadon&,  Apply  to 


A.  E.  Hackley 

General  Western  Agent 

210  Qolncf  BIdg.,  Chicuo, 


W.  B.  RYAN 

General  Passenger  Agent 
illICO  Gltf 


W.  F.  Paton 

GenerAl  Eastern  Agent 

11  Iroiiltaf.  Nil  Vort  <Ut\ 


i 
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22  CONGRESS  ST..  BOSTON. 


witmu^nzmm  or 

BOSTON    FINANCIAL    NEWS, 

riNANCIAL  BULLETIN  S£R\/1CC, 

NEW   ENGLAND   STATIST, 


New  England  news  ano  stock 
Tickers. 


vusmcsa  omcc; 
22    CONGFieSS    STRCCr,  80STCM. 

FUBLICATION  OmctS' 
36    CONGneSS    STREET,  BOSTOIl/ 
NEW  vonK  omct: 
6   WALL  STREET. 


Financial  Bulletin  Service. 

Bulletins  of  financial,  commercial  and  current  ne 
issued  and  dispatched  by  special  messengers  ever>'  fe 
minutes  between  8:30  a.  m.  and  3:30  p,  m.,  to  bank 
Ijaiikers,  bmkers  and  leading  business  houses  and  offic 
S20  PER  MONTH. 

Boston  Financial  News« 

Published  daily,  except  Sundays  and    holidays, 
3:30  p.  m.      Contains  a  summary  of  the  day's  news  of' 
the  financial  antl  commercial  world  in  con*'  * 

rate  and  reliable  form.     S6  PER  YEAR  by  : 
mail;  3  cents  per  copy.  ^At  all  news  stands  and  hotels. 

Now  England  News  and  Stock  Tickers. 

In    Boston  and  principal  New  England  cities.    120 

PER  Moirra 


N#w  England  Statist. 

I\iWishv\l  cvcrj'  nv^rrv 
i)iiy$.     Is  withiHil  ex^v ,       :.    *-  viu^'siimi  th.. 
l**t1^  Kmd.  slock  and  investment   newspaper.     The 
beiug  me  he  vt^ysA 

^-.  ^-jts  the  stanc.  . .,«,..   r..,tjy  banks 
^^thI  4'thcr^  as  thr  must  rel&aLbfe  pabficmtvvi  rr 
Is  Ntani.  It  PES  ' 


1 


TUE  COPPER  HASDBOOK  ADVERTISER, 


m-tt^^m^MiitiikMiitMilltii^ilt^^yilt^^iilt^ilkiftM^ 


* 


■# 
* 


THE  MEXICAN  NATIONAL  RAILROAD 

(THE  LAREDO  ROUTE) 

IS  265  MILES  SHORTER  THAN  ANY  OTHER 
ROUTE  FROM  THE  RIO  GRANDE  TO 

MEXICO    CIXYj^-J' 

SERVIHC  ALL  THE  PRIMGIPAL  COPPER  DIS- 
TRICTS m  THE  REPUBLIC  OF  MEXICO. 


Jm    Jm 


Bv  going  via  LAREDO  you  see  some  of  llie  world^s  most  magnificent  scenery, 
from  an  elevation  of  TEN  THOUSAND  FIVE  HUNDRED  FEET  ABOVE  THE 
SEA  LEVEL  on  emerging  from  a  tunnel  at  the  summit  of  TOLUCA  MOUN- 
TAIN and  can  see  the  grandest  of  all  panoramic  views,  the  lengtlx  and  tjreadth 
of  the  VALLEY  OF  MEXICO,  entirely  surrounded  by  high  mountains,  while 
at  a  distance  of  over  one  hundred  miles  can  be  seen  the  famous  SNOW 
CAPPED  VOLCANOES,  IXTACCIHUATL  AND  POPOCATAPETL. 

All  through  traloiare  equipped  with  Pullmaa  Palace  Buffet  Drawing 
Room  Sleeping  Cirt.  Meals  are  served  on  the  Buffet  Cars  nr  it  tbe 
well  known  eating  houaes  which  are  convcateetly  alluatcd.     *    *    * 

For  mapB,  flme-tablee,  tourlet  guides,  rates  or  Information 
of  any  kind  addreBa  any  of  the  following: 

W,  F,  PATON,  G,  E*  A..  II  Broadw^Vp  Now  York* 

G.  IL.  HACK  LEY,  G.  W.  A.,  230  Qulncy  Bldd.,  CHICAGO. 

W.  B.  RYAN,  General  P&ssen«er  Agent.  -  .  MEXICO  CITY. 


I 
t 

I 

M: 
Mr 

Mr 

Mc 
ik 
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Hancock  livening  Journal 

HANCOCK.  MICH. 

Publuheil  by  Hancock  Jouraal  Company  Daily,  Except  Sunday.     JOcts.  Per  Week 

William  r.  TnAVEa,  coPTon 

A  METROPOLITAN  NEWSPAPE«  SPECIAL  MINING  DEPARTMENT 

ASSOaATED  PRESS  MBMBBRSHtP  LATesT  STOCk  QUOTATIONS 


JOB  PRINTING  DEPARTMENT 


Print {nft  for  Mining  Companies  a  Sp«clialty 
C*tms^et0  Equipment  of  jVcw  Tyfre 

-310    Ft&m^r\/ektt€>n 


C<imitieTc1a1  Work  Neatfy  and  Accurately  Qan« 
Latest  Stationery  H&\e\l\e»  m^^Ta^^V^v* 
3troot*   MF\THC;OCZ.Vi. 


m^ 
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Jjhe  American 


ThcUnb'  Strictly 


u/ih/nff  T^ews 


Indispensable  to  all  interested  in  mining  news. 


STOCKHOLDERS,  INVESTORS 
MINE  OPERATORS,  BROKERS 
"""'"'"^''•"MINING  MACHINERY 


find  its  columns  invaluable.     WHY?    BECAUSE  it  is 
the  only  paper  which  contains 

blithe  Tfews  from  blithe  Camps 


**l  think  you  are  gettins  out  s  splendid  paper  and  wmiit  It 

fteat  to  my  oflScc  rerularly  *" 
"The  Nt%i'^  i*  the  only  fUcn  mining  ixapcr  in  the  edist-" 
"We  have  always  looked  on  the  AnuricHH  Mintn'j  A>fr#  at 

the  very  best  of  it»  klnd**^ 
*  We  recommend  our  pAtrona  to  iubicrib<e  tor  the  Arnvtieivik 


Subscription,  f2,  a  year  in  ad't^ance.      Sample  copies  frtr. 
^d%}0rtijin^  *H.atcj  Sent  on  j\pplicatian: 


L 


'Pubiuhed  exfery  Saturday  by  t/>e 

jimerecan  /ffmin^  Tfews  Co, 

11  Broadway,  New  York,  N.  Y. 
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iTfininy  journal 

MARQUETTE,  MICH. 


The  fcpreacoUUve    Daily  Newspaper  oi   the 

Upp^r  Pealosula  of  Mkhlgan.     Pub- 

liahcd  every  moroiag  btit  Sunday. 


Is  circulated  oxtensivelv  in  Marquette,  Xe- 
eaunee,  Ishpeming,  llepublic,  Chainpiori^ 
Michigamme,  L*Anae^  Kara^^  Houghton » 
Hancock,  Calumet,  Lake  Luideti,  .Sidnaw, 
Ewen,  Kent45n^  Gladstone,  Escanabu*  Nor- 
way, Iron  Mountain,  MynL-inu,  Newlw'm', 
Seney,  SjujU  Ste,  Marie,  St.  I^iaee,  and 
many  other  places,  covering  the  entire  Up- 
per Peninsula  of  Michigan. 


of  the  Daily  Mining  Journsil 
th^re  are  represented  many 
of  i\\t  bifst  advertising  con 
cerns  in  the  United  States; 
they  have  been  there  for 
years,  and  stay  there  per- 
manently,  because  they  uet 
jjood  value  for  their  outJay. 
The  pub hs hers  do  not  ac- 
cept 'all  oilers  nor  ANY 
advertisement,  but  they 
want  every  first -class  ad- 
vertiser  Ihey  can  get.  If 
you  want  to  advertise,  write 
for  rates,  which  will  be 
cheerfully  given> 


MAROUETTE,  MICH. 


f 


C.  Prtor,  Pn^s.     C.  n.  Hai-l,  Yic«-Pr*n,     C,  H.  Moss.  Cashier     W.  R.  Tuompbon,  \g»\  Ciuiliier 

i_  Whe  Citizens  National  Bank 

^^  <yf  liOUOHTON,  MICHIGAN 

^^Kftem       C.  H.  Hall       C,  H.  Mohh      B.  F.  Chitnqwktr      J.  II,  Jaaskbo      Graham  l^nwn^ 
^g^_^  FrakkHacn       E.  R,  HAi.1.       r.  V.  Srkbkb 
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HE  ILLINOIS  SCREW  CO. 

40  South  Canal  St. 
ICAGO  ILLINOIS 


Manufacturers  of 


naiiii 

Etc. 


10,000   Mining   Companies   Operating  in    the   West 

ARE  INDEXED  WITH 

The  Mining  IrtVe^tor 

A  Conservative  Mining  Journal  Which  Is  Not  Afraid  to  Criticise 
and  Expose  ALL  FAKE  AND  WILD  CAT  MINING  SCHEMES 

We  answer  mil  ftybscrlbera'  questions  free,    S«itd  for  Mmple  copies  and  r«te«, 
THE  MmiNG  INVESTOR,  Dept.  A.  'V^    CoVoto^do  SvT\T\t^,  ^oXc^- 


4f 


iJlX'^h  M3>  LUTISER, 


1 


American  Bridp  Company 


I 


OR    NEIAA 

YORK. 

f 

J 
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•i 
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»  V.  V 
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STRUCTURAL  SHEL,  BRIDGES 


1  %1^ 


THE  COPPER  HAXDOOK  ADVERTISEH, 


JAMES  PRYOR  &  SON, 

HOUQHTONp  MICHIQAN. 


Carry  a  large  and  well  seasoned  stock  of 

jCumberj  JLath^  uhmffles,  €tc. 

And  are  prepared  to  fill  all  orders  promptly,  with 
anything:  in  the  line  of  Lumber,  Timber,  Poles, 
etc^  at  market  rates  and  of  the  best  qaality. 


Telephone  No.  61.  Houg^hton,  Mldilgaii* 


f^er  year. 


H6e 

Michigan,      i 
Investor  • 

^^i^ffay^  contains  ^ 

COPPER.  NEWS  X 

of  Inter e^  and  Importance.      Z 
PubIiciktior\  Office    :    :    :    DETROIT^  MUCH.  A 


4(1  THE  COPPER  HANDBOOK  ADYEHTISEH. 
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Ik  ] 

J  S.    Z-    SlLVERSPARRE  FrANCIS    J.    AtKIKS  I 

f  PUBLISHER  £0tTOR  1 

#  ^ "  I 


THE  BUYER'S  GUIDE 


If 


Ore$  and  metals 


ESTABLISHED  TWELVE  YEARS 


The  Leading  Mining  Journal  of  the  West  ■ 

52  TO  80  PAGES,  HANDSOMELY 
ILLUSTRATED.  CONTAINS  THE 
GREATEST  QUANTITY  AN D 
MOST  RELIABLE  MINING 
NEWS  PUBLISHED. 


%   Special  Attention  Given  to  Copper 

ORES  AND  HETALS  enjoyes  the  approval  and 
patronage  of  the  entire  Western  Mining  World 
and  is  the  best  ADVERTISING  MEDIUM  for 
Machinery  and  Supply  Houses 

«     Subscription,  $2,00  Per  Year       send  20c  at  once  for  Sample  I 


ib 


OR.ES  <a  METALS 

DENVER,  COLORADO  :  :  :  U.  S.  A. 


\  Bonds  and  Mortpges  I 


1^ 
s 

I 

If 

If 
If 

it 
Hf      l^Dlisnea  monmiy     :::     suoscnpuon  »kuu  a  rear     ;::     Sample  Copies  Free      ^ 
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If 

If 


Is  the  oldest  and  most  influential  investment  journal  publisked  in  the 
West  Its  circulation  ts  large  and  among  the  leading  financial  insti- 
tutionSp  holders  of  trust  funds  and  individual  investors,  whose  con- 
fidence it  pre-eminently  enjoys.  It  also  has  the  largest  and  best 
circulation  in  Europe.  It  pays  more  for  reliable  information  than 
any  other  investment  journal  in  the  West  and  its  Real  Estate,  Mining 
and  Oil  Departments  are  unexcelled.  An  advertisement  in  BONDS 
AND  MORTGAGES  presents  the  quickest  and  cheapest  method  to  ge'^ 
into  close  touch  with  capital. 


F.  H.  ERTEl.,  PubUsher 


1142  Monadnock  Block,  Chicago 


BONDS  AND  MORTCAGES 


You  get  results  from 

Published  monthly 


CHICAGO 


Subscription  I  i  ,00  a  Year 


Copper  Glance  Mining  Co., 

BISBEE,  ARIZONA. 


S.  W.  CLAWSON»  President. 
C  E.  TOMLINSON,  Secretary. 


C  L.  BECK  WITH,  Manager, 


C.  C  WARNER,  Vice-Prcs*t  and  Supl. 
JAMES  WOOD.  Treasurer. 


Miin  Office^  Rooms  3  &  4^  Bank  of  Bbhec  BIdg*,  Bisbee^  Arizona* 
Annual  meeting  second  Monday  oi  March^  each  year. 


This  Packing  has  no  ei^uat  for  Water  Warki, 

HYDRAULIC  RAWHIDE  PACKING 

fk«p  Mlcte  Puntps,  Air  Drills  and  all  kind  of  Hy- 
4lraullc  Machinery— using  cold  water. 
TBABE 


ms^' 


J  MARK. 

^Tliis  pnckin^  will  nf*Vf*r  cut  a  rod  or  cj'llmlf>r 

•duo  li>  the  uatum  of  the  niHt^rinl  cif  which  it  i* 

mii'le,  it  beloir  ^  lubrlcnot  in  UhbIT 

MABBS  HYDRAULIC  PACKING  CO. 
M',a,BoMS29,  -  *  Chicago,  HI. 


Dover  Fire  Brick  Co. 

MaiiufactofBrs  of  thf^ 
Colobrati'-Ml 

DOVER  AND  BUCKEYE 

Fire  Brick 

AND  BEST  DUALITY  OaOUND  FIRE  CLAY 


^Xvi^'ssA.N^^ 


THE  COFFER  flAXDBOOK  ADVERTISER. 


/^ 


MEXICO 


Don't  invest  in  any  mining,  oil 
or  agricultural  securities  until 
you  have  investigated  through 
our  inquiry  columns.  Have 
saved  thousands  for  others, 
can  do  the  same  for  YOU  :: 

SEND  FOR  FREE  SAMPLE  COPY  AND  WE 
WILL  TELL  YOU  HOW.TO  GET  IT 

FtEE  Foii  mi  mt 


BANKER  &  MINER 

of  Mexico 


Suits  14,  No.  73  Broad  Strott 


NEW  YORK  CITY 


THE  COPPER  /lAXDBOOK  ADVfSRTfSER. 


Uhe  7/fininff  Sazetie. 


DAlLYp  SUNDAY  AND  WEEKLY. 


Etabl^hc^l   tBSa. 


Main  OHic*;,  HOUGHTON,  MICH. 


The  only  Morninif  I>ailyand  the  only  Sunday  newspaper  in  the  world- 
famous  LAKE  SUPERIOR  NATIVE  COPPER  DISTRICT.  A  Metropolitan 
Newspaper,  with  Associated  Press  Dispatches,  set  upuii  Linotypes, 
printed  from  stereotype  plates  upon  a  web-perfecting  press.  Seven 
columns  to  the  page!     Eight  to  twelve  pa^es  daily. 


In  oddition  topublishinir  thf  iwneral  ami  local  niiw*  tit  tlj*-  clay  The  Mining  Gazette 
iDaiDtaiii!^  a  Specml  Mining'  I>oprtrt«i^ot.  under  thr  iu|M^riijlendfiu<'  mT  uti  oiiiiurienci*d 
mlninfr  alitor,  with  a  coriii^  of  cnr^ahU'  n^port^Ts.  It  jtiven  the  news  of  the  Lake  Mines,  with 
a  vast  amount  of  oilier  miiiiriK  matUr  t>f  .'pt'cial  itih  d  si  tu  all  In  vestorA  In  copfier  stocks. 

As  a  Keneral  aclvertisin^f  meiiiiin^  it  has  few  wjunls.  For  thf>  advertising  of  miuinK 
macbini'O  aad  supl^lie^^  nn<l  Tnr  ininii)^  scares  it  ha.s  tio  (MjuqI. 

The  Lake  Copper  District  is  rich.  iJ4»puIous  aud  i*tit(frprisinir.  Its  ppoplo  cod  ALL  ho 
reached  only  thmu^h  The  Mining  Gazktte. 


SAMPLE  COPIES  of  the  Djiily,  SuncUy  And  Wctkly.  with  advcrtiiing 
And  tubtcriptioa  rates,  Mnt  upon  requeit. 


L 


TaKe  il  <znd  Keep  Tasted  an  LaKe  Sfacf^s, 

Addr^^s  &U  comrrnjnicatlons  to 
THE   MINING  GAZETTE  COMPANY,  HOUGHTON,  MICH. 


St.  Mary^4:  Canal 

Mineral  Land  Co. 


A,  G.  STANWOOD,  Treas^ 

BOSTON.  MASS. 

R.  R,  GOODELL,  Agent, 

HOUGHTON,  MICH, 


Baldwin   Locomotive  Works 

OjieTat'it^ii  by  Sti-am, 
Coiripressptl  Air  or 
Elettricity.  Klt^^tric 
LociMnoti?os  built  in, 
connectioQ  with  the 
Wi»stiiivhuus«  K 1  e  c  - 
trie  Monnfactnrin^ir 
(^otnpaay  a  ad  asiiii^ 
West  j  u^hou>(.  51  otor s . 

^,  WILLIAMS  ®,  CO.,         PWxWAe\v\v\* 


\ 
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TIm  n«nMr  Lint  Vtit  and  lorthwttl  of  Chicago 


FAST  DAILY  TRAINS      : :      THROUGH  PULLMAN  SLEEPEItS 


OeTlA/EEIS 


Chicago  and  MiltgfcitiHse 

IRON  ^COPPER  COUNTRY 


The  Chicago  &  North-Westera  Railway 

RAONE.   MILWAUKEEo   POND  DU  LAC   OSHKOSH, 

NEENAH-MENASHA,  APPLETON,  GREEN  BAY, 

MARINETTE  MENOMINEE  ESCANABA, 

NEGAUNEE  AND  BHPEHING 

C4re«llt4i#   jr^«-VfW  f«  Marg««ff««  Htmg^vwu    Jfofie^c^ 
rhr  tiae^  af  Kverything  ::  l>!n!ne  Cars — Meals  m  b  arte 


nl^iPiMifciiiii  nmt^i  tw>«M 


III 


Mr  K 


THE  COPPER  HANDBOOK  ADVERTISER. 


CaARLEd  J.  HODOS, 

President  tinA  MaaatTer. 


William  H.  HAfi&ia, 

SuperintetideQt. 


C1IARLB8  H.  Lano, 
Secretary. 


HODG£  IRON  COMPANY. 

MOU<3lHXON,   MIOMIOAN, 


HOOGE  AUTOMATIC  HIGH  SPEED  JIG 

P»*TCI*TID    NOKVCMBCn    t1.    1»0t 

BLAKE'S  IMPROVED  ROCK  CRUSHERS,  ALL  SIZES,  BICYCLE  SHEAVES. 
ALL  SIZES.  CENTRIFUGAL  SAND  PUMPS.  STEAM  PUMPS.  IMPROVED 
CONCENTRATORS. 

Hcxige's  Patent  Jigs  afi<i  Ptjlverlzin^  Mills  (or   systefnAtk  pulverizing  and  grfjad* 
ing  find  washing  or  dressing  mm  crab  by  an  impfoved  method. 

We  &.re  novir  TTiei^kln,f  «ernl-5t«&]  cft^stlfigs  to  tm.k»  the  p|i^c«  of  steel  And 
ordlnA^ry  cast  iror^  cesstlngs  for  specJetl  vroric*  «k.t  «k.lio\it  onLe^K&.lf  the  price 
of  steet  c&wStlngj,  CQo\t>«i.rcktlve  stfettgtK: 

50.000  tb». 
20,000  lbs. 
58.O0O  lbs. 


Tensile  SttentftK  of  steel  ca^stin^St 
Tensile  Strength  of  ca^st  irofi  cikstlnis. 
Tensile  StrengtK  of  seiriJ-ateei  ciasilngs* 


TRIAL  OROEILS  SOUCtTED. 

Hiirci  had  33  years'  experience  in  mnkiafr  rbilled  iron  stanip  shoes  and  dies.  We  are  the 
pioQcers  and  make  a  specialty  of  thi^  cla>i«i  of  castinifs.  Tbi^so  sibcK3s  and  dtvs  am  nxton- 
sively  used  ill  all  miniDg  states  ami  tf-rritori<en*  in  North  and  8outb  AmoHcQ.  tiuarantoed 
belter  and  ch**iipt*r  than  any  oth*»r5.  R*?cmTed  hiArbciit  award.  World's  CoLambiau  Ext»osi- 
tion,  CbicatfO,  1HW3,  on  stamp  shi>u5i»  for  durability  and  ijUipt?rk»r  qiiiility. 


^he  national  banker. 

84.86  La  Salte  Stre«t,  CHICAGO.  ILL. 

A  JOURNAL  OF  NATIONAL  ORCULATION 

Is  rpnr!  by  bank(?rg,  capitnlistji,  imrpstors,  retired  morchaota.  If  yoo  want  to  rfjach  a  *:ood 
class  of  buyors  and  tu(?i  tnooByed  and  iovusitiui^^  public,  advertise  ia  tbe  Natiaual  ItankiT. 
Thon^anda  of  copies  of  each  issue  of  the  National  Kanker  po  to  inTostora  tbrouffhotit  the 
Midrllo  West,  Eastium  and  New  Eiiiriiitid  st^tc^s.  The  best  journal  in  the  country  in  which  to 
reach  investors,    Sample  copies  frev,    Advertbtniir  rate:a  od  application. 

Subscription  $L0O  per  year. 


WYOyvvirNG    QUEEIN    AIINING    CO. 

INCORPOEATED  irNDEK  THE  LAWB  OP  WTOMINQ 

O^pltali    One  Million    S hares -P«r  Value,  Si. 00  Cacl\— Fnl)  Paid  aud  Non-Assessable, 

LOUIS  MILLER.  Prv^sidpnt  and  Manaifcr  L.  A.  HANCOCK,  Secretary 

Lahamie.  Wyoming  Jelm,  WvoMisa 

yiftf  thousand  tr.'BHury  Fhnro«  x\i  lOc  per  sliare  are  now  ofTerod  to  further  develop  the  properties 
of  this  Company^  cousistiui;  a  A  1  -  T..  .io  claims  on  the  &outh  end  of  Jolm  Mt^untain,  Albany  Co.,  Wyo, 

JO  y^ear^  of  Lamp  Ma^in^  enabie^  «i«r  io  offer 

MINER.S'  LAMPS 

tJiat  Ki^e  pfrfi'Ct  ?inlisfactiun.  Tho  Globe  La.inp  ha«  a  (tlobe  nnd  our 
nuke  Star  MiD(*r^   and  Driv^Ts' Lamps. 


npti. 
Sample  lamp  mailed  on 


name  titampetl  on  it.  We  alfio  xmy 


Write  us  for  circulars  and  wholeb-nhs  nriw^i- 
ipt  «(  2&C, 


SEORGE INTON,     f.  o. box  ^\    Ikmmi^^i^v^^- 


THE  COFPER  UASBBOOK  ADVERTISKB. 


Hv'wr  Yocfc 


of 
New  York 


THE   LEADING   MINING  JOURNAL  OF  THE  WORLD 

TW  l>««t  koo^Tt,  mat  wvStXy  circuUt«d»  mowt  »uthorh*tiv*  *Qd  meet 
i«m^h<n«ive  periodical  in  the  world  devoted  tu  mining  *od  mctAlIurpf , 


of 


PMcrnc  Ca«ST  Miner 


of 


THE    LOCAL  MINING    PAPER    OF    THE    WEST 

A  wctkly  covering  the  pro^rwA  in  aU  the  Weattm 
St  Ate  I.     Neway,  itltAble  J^nd  hdndsomclT  iIluitrAted. 


^ooKkS   on    ;nitsirNO 

OutUn*  of  QufilUattve  Chemical  AtuilvaU.     By  j:  A.  Mtllir 
A  N^w  Rft«i<t  for  Chfmi^try.      Hv  t»r.  i  humiiiJi  S(«rry  Hw»:t 

ByA.G.CMrkcon. 
H^   TV   Thrnrtr^Slrrrylltutt. 


luatttacniTT  tnd  Vr^t 


OftPt 
l&aii^  and 


T 
2 

2 

2 

2 


Bv  If    W    HU«a,  i 

A   At*i  4 

f^\  It    El  Cafiir4i«IL   A 
5 

5 


TtratilQ*!  lnUx  fvxf  Ui«  »it!i  ItcBaiV^  Q*^< 
TlM  lt«Hliicu«iUii*  fi^  Fnil  H  t> 
0r9  ttnpiwint  «ai  CwMafeMM.  in  rr-4 
Tbt  M«ittllittu  of  S»*«l.     B%  i>x4  )l««r^ 


<4  McXciZ 
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h-K ♦  M  M  M  M  H  M  ♦  ♦-♦^♦^-♦-♦♦♦♦♦♦♦♦♦♦♦♦^♦♦♦^ ♦  4  ♦  ♦  ♦  ♦  ♦ 

Stow  Flexible  Shaft  Co. 

26th  and  Callowhill    Streets,   Philadelphia.   Pa.. 

FREDERIC  SCHOFF.  f^roprietor 

Manufacturers  of  FLEXIBLE  SHAFTS,  and  a  complete 
set  of  PORIABLi:  FOOLS  operated  bv  them,  for 
DRILLING,  BORING,  TAPPING,  REAMING, 
GRINDING     and    MANY    OTHER     PURPOSES, 

These    FLEXIBLE   SHAFTS  are  operated  by  ^ 

HAND  Of    FOOT   l>OWER,  ROPE   DRIVE,  i 

PNEUMATIC   or  ELECTRIC   MOTOR.      We  T 

furtiista  all  parts  for  either  rndthcid .  T 

We  build  a  full  Line  of  too L^  for  MiicHne.  or  X 

Railroftd  Repair  Shop^fof  Repairing  Eagines,  X 

such  AS  Cylinder  Boring  Bars  of  all  kinds  and  T 

6  les.     Valve  Seat   Rotary  Planing  Machines  T 

Crank  Pm  Turning  Machines.      Radius  Link  y 

Planing  Attachment  for  Planer  and   Shaper,  y- 

Stay  Bolt  Cutters,  etc.  -^ 

We  are  making  also  a  fine  PNEUMATIC  OeiU       t 

and  REAMERp  and  th«  VICTOR  HAND  POWER       J 

men  OR»LL.  t 


I 


I 
I 


I 


PACIFIC  STATES  MIIIIII6  AND  INVESTMENT  COHPANY. 


Princtpal  European  Office: 

64  Kaiser  WilKdm  St.,  Hamburg,  Germany. 


526  Post  St..  SAN  FRANCISCO.  CAL, 


TU  FS  COMPANY  has  boon  Pritablishoirl  f^lfwtm  y»^ftrs  and  bas  njji^nts,  brokers  or  own  ofHe«»s  in  t]w 
prlncii*a!  citir**  or  Anipriea  ami  Kuropt-.  Etitiri«  <it<x7k  iH^inos  tnkon  ovi*r  for  sial(\  l?ontpanit*s 
inct»riHtrate<l  undor  thv  \nw^  t»f  nny  stnl(\  Stock  isiiues  uniiiTwritteu  and  KUnraiitiH'd  by  «t>ld 
boQd:!^.  Reports  on  niinc^i  funiii^hed  in  Frtfncb,  Hcrmnn,  Sjnain^b  or  any  Euroi.K.niu  lan*fuiii^\ 
Special  facilities  for  i>r^pnring  ruHi;s  for  imblication  in  prtMi)€?ctu>t»!»,  nuw^jjaiier^.  «^lc.  We  do  our 
own  work. 

Money  loaned  iind  interest  b'viridtf  or  dividBtid-payiuff  [nvestmonts  furni^hod.  Strictest  confi- 
dence? observed.  Inquiries  nttnnd?d  to.  B.iuk  Roffjr^acos.  Pro?ii»ectu.ses  of  a  suii**rior  and  nitrac- 
tivektud  proiiarwi  witboutcharjf*'  for tli  "^litBrary  work  ttjrotiipanii?5plnciin^tUtnt  stuck ??oli??i  witli  u.**, 
Hininc,  industriKl  and  u^^rioultural  jirojoctii  W(int€Kl.  Prompt  att'^itivui  toali  corro-ipondenct*. 
Send  for  sample*  copy  of  lh*>  "Pnciflc  StaU^s  Jn\''^iitoT,"  an  uj»-t*Miat<!  financial  imper,  witli  raiddly 
iacreaaioi?  cireulntioii  in  tliu  Unitod  StatoSt  Canada^  Mexico  and  all  parts  of  Eacopu* 
Address,  for  further  information. 

UKE  SUPERIOR  STEAM  HEATING  COMPANY 

ISHTBMl/iG,  MICH. 

Corktnb^Gts  exocKited  ak.nywKeTe  In  fH@  Upper  Por\lr\flMlei.  £»f  MlcKlg&.n. 


INVEST  WITH  US! 


Have    too  acres  in  Battle  Lake 
Mining  Distf  ict,  Carbon  G).,  Wyo* 
ADJOINS  THE  DOANE  RAMBLER*  Share*  25  Gents.  Write  t:s. 

POSTAL  GOLD.  PLATINUM  &  COPPER  MINING  COMPANY 


4 
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^ea^er  County^  X/tah 


IS  PMOVINQ  TO  AC  ONE  OF  TMS 


GREATEST  COPPER  BELTS 


IN    THE    \A/ORLD 


M^ 


Michipn  Copper  &  Gold  W\m%  Company 

OWNS  FOUR  CLAIMS  EIGHTY  ACRES  NEAR 

FRISCO,     BEAVER     COUNTY 


u 


CAlTITAlL    stock.    300,000      SHA.Tt.ES 

F^Af^      value:,     jSI.OO     EAOI-I 

OF  THIS,  (70,000  SHARES  IS  TREASURY  STOCK 
A  LIMITED  AMOUNT  OF  THIS  IS  NOW  FOR 
SALE    AT    23    CB/4T^    T£7l    S^HA.7t£ 


NO   BONDS.   MORTGAGES   OR  DEBTS 

EVEItY  DOLLAR  GOES  INTO  DEVELQPIWG  THE  ^IKE 


^^ddr€4^: 


r 


Michigan  Copper  &  Gold  Mini 

SALT  LAKE  CITYr 
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STOCKS 

BONDS 

MINES 

Iniestniefits 


tftrkit  littir 
tod 

QMtltlOlt 

\lpm  Rfiutst 


Uses  f:f|fligiflg  stocks 

BOUGHT  AND  SOLD  BY 

J.  S,  ACKER  &  CO. 

BROKERS 

muiTc  4.  uiiioM  nocn         PRESCOTT.  ARIZONA 


LOANS 
Real  Estate 
INSURANCE 

Collections 


lar«mitlon 

Ghtvrtuilr 

eivtn 


S6e 


^e///  Copper  jCeachin^^  7/fethod 


Various    F^at^rits. 


>0*j3) 


/Vtlll  In  Op^rotlOf 


EXTRACTS  THE  COPPER  FROM  THE  ORE  BY  USING  THE 
ROAST  GASES.  COPPER  RECOVERED  BY  BOILING 
THE  SOLUTION,     NO  IRON  OR  ELECTRICITY    NEEDED, 

Addfta  for  partJcuUrc: 
JAMES  W.  NEILL,  S&h  L&ko  City,  or,  HENRY  STERN,  50  »fo*dw»v*  N.  Y. 


THE  COPPER  BAR  MINING  CO. 

stock  is  one  of  the  best  speculative  investments  in  the  United 
States*    (See  page  267.)    HDnestly  and  intelligently  managed* 

Best  Bank  aed  Commercial  references;  also  D1ckman»  Mackenzie  &  Potter,  M.  E., 
Chicago;  Wm.  A.  Akers,  M.  E..  Butte,  Montana;  H.  H.  Nicholson,  M.E.,  Chief 
Geologist  University  of  Nebraska,  Lincoln,  Neb, 

Small  Mock  of  Treasory  stock  offered  at  low  price* 

Address:  HENRY  STEPtlErNS^  Sec^.  1601   Marquette   BIdg*,  Chicago, 


George  Slockett  &  Co. 

MINING,     ILEAL    ESTATE 
<a  INSURANCE  BROKERS 

Sheld«fi-Dee  Block, 
Lang  Otitance  Phone  31.         HQU6IIT0M.  MICH. 


We  make  a  specialty  of  handling  unlisjVd 
slocks  and  can  fyrnish  any  unlisted  stuck 
at  bargain  prices.  List  your  stocks  with  us. 
In  otfering  them  for  sale  quote  your  lowest 
net  price  to  us.  Our  partial  list  of  oil  min- 
ing and  industrial  stocks  furnished  regularly 
upon  request. 


AAINING    CARS 

OP    AL,1^     KINDS. 


"ENT  SELF-OILING  WHEELS. 

iie  for  what  yuti  want , 

CLD  CAR  CO. 


I 


SMALL  RAILWAY  CARS 
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Tho   Most  Modern 
High  Explosives  Are 


April  Bth,  lf»03 

DYXJUIITE 


NITRO  POWDERS 

B«cauar  ihey  are  safer  to  handle  tluijD  ar<iia«ry  djuAmUt^.     Thef  will  not  freez«  At  a  temiKtm- 
tureftbove  35"  Fahr  ,  while  all  other»  do  below  45*  Fahr.  They  are  scronccr  and  fire  better  r»- 
aults  and   can  be  kept  much  longer  without  deterioration.     They  do  aot  tiirow  off  af  miicil 
noxious  fumes  or  sases  as  other  makes  do,  and  shock  of    the    mod   Tioleat  Idad  will  oot  1 
explode  them,  while  our  prices  are  no  higher  than  thase  charged  for  inferior  goote. 
KITEO  ELECTRIC  FUSES  MAJfUFACTURED  BY  US  ARE  THE  BEST  OJI  THE  MAR&ET 

The  following  is  a  letter  written  in  reply  to  an  in<iuirT  concerning  our  prodact  from  a  karge  { 
consumer;  also  a  letter  from  the  engineer  of  the  mine — now  president  of  the  comftany: 

TKNNE86EK  COPPER  COMPANY 
BowLiKO  GftEESf  Bld.,  New  YtiRK  Ci-nr 
Measrs.  Aricell  &  Bon«Ias« 

11  Broadway,  New  York  City 
Dt*ar  Sirst 

In  renly  to  jrour  innuiry  ooaoemine  the  meHts  of  the  Nitro  Powders^  woal<j  mj  that 
ill  AaicQst  la^^t  we  onlerea  a»  an  i^zr^ertnieint  a  carl«vid  of  thoir  powder  (40%  g«lAtlae  *iTI^^ 
mit»*i  and  fonnd  same  so  !»ati><f aPt4iry  that  wf  har**  ci»Qtinu**d  it*  nwBUt  tbe  rat»  of  aboal 
80,000  ib0«  per  month  since  then.    Our  rock  i«  itery  hnrd  and  re^quires  a  flrst-^laj^  powder. 

Very  tmW  yours, 

TENNESSEE  COPPER  COMPANY. 

TENNESSEE  COPPER  COMPANY 
B.  MHsrr,  T,  P.,  Cori'iiuKii.L,  Prt^n  Co,,  TtH v.  AtMrti^t  l^,  l»oa 

N i tro  Powde r  Co,,  K iiigiston,  N .  V .  D VN  AMITC 

Dear  Sir: 

1  rii.i   1..1W.  r*  r  ..i»/.,*h1  tt,  ,fl  ^  thur  i.. .  rtiii..f  (mwdef  tuwd  Of  te*t«l  fti  oor  mines  H  •§ 

','\  antl  on  that  accoiini  our  miners  pivfer 

■  ..u  v»  on  tliL*  way  will  prore  saiisfaetory  as  far 

as  irrade  i  J  -     V  cry  iruiy  yours, 

J.  Parkk  Cdajottkg,  CoDsnltine  ^igineer. 
Shipmenis  mnae  to  any  part  of  the  world.      Foreign  agendea  given  to  raiiwBsihIc  honaaL 
Send  lor  caulogue  which  describes  our  powders  fuliy.     Ako  for  card  with  price*  on  cxylodcn, 
cap^  fnses,  and  all  other  mining  suppCea. 

NITRO  POWDER  COMPANY.   King.toa.  N.  Y^  U.  s.  A. 


sat  I 

it  ill 


dectrical  E^ngineering 

Inmll  its  branches,  especially  in  connection  with  Mining  Engineering,  in  the 
way  of  showing  modem  apparatus  and  methods  as  adopted  by  the  leading  mining 
engineers  throughout  the  world,  are  comprehensively  presented  in  the 

ELECTRICAL  REVIEW 

This  publication  is  the  oldest  electrical  weekly  published  in  America  and 
throughout  the  world  is  considered  the  highest  authority.  It  is  more  quoted  by 
the  press  of  the  United  States  and  foreign  cotm tries  than  any  other  engineering 
publication  in  America. 


-THi:  HOW   AND    WHY    Or   ELECTRICITY** 

jCH  \KLES  T    CHILD,  Ute  tedmicsl  editor  of  the  ELECTRICAL 
K\  ItW      J  u*i  ij»«ed      Pnee,  $1 JOO.  pomace  pnpakd. 

The  New  YviTi.Sun:—'  It  eirplma?  in  nrnple  and  el«ar  becuafla.  .  .  . 

We  knitw  m>«h.nc  th»i   fi>r*  ^'  mrtch  «*!  Wr  m  »  fhdjrt  a  ^me^  ' 


^^ 


CI#CCTRICAL  KtVXILW,   15  Park  Row.  New  York 
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HYDRAULIC 


JACKS  VftLVES 

PUNCHES      BENDERS 
PR&SSES      PUMPS 


L 


SPECIAL  MACHINERY 

«IGTiQNIAI.  CATALOE^MiS    ONLY 

THE  WATSON  -  5TILLMAN  C0> 

204  to  2iO  Ee^st  43rd  Street       \^    ^    -^        NEW   YORK  CITY 


The  Comanche  Mining  and  Smelting  Co. 

Gcocral  Officcsi  602^604  Goldsinith  BIk,,  MILWAUKEE,  WIS. 

Mines;  In  Biirro  Mountain*,  Gr^nt  County »  Nz«r  Mexico. 
Smtlterr  At  Stiver  City,  GfAzit  County,  Neur  Mcjcico. 
LANDS:  JS  Clainii.  each  600x1  &00  feet.  SMeLTER:  300  toni  flaliy  capacity. 

S.  S.  CURBT,  Preset  anrf  TnmH.    Thos.  G.  ATKiNSONt  Vico- Preset.    Chas,  J.  LAtJoimEN,  Bfjc'y, 

REF-ERCMOCei 

A.  B.  MTJfEB,  Cafshier  Minera*  Natl  Bank,  Ishpcmmg,  Mich. ;  CnAfl.  F.  Gbaybow,  Prosident 
Silver  f'Hy  Nnt'l  Bunk,  Silrt?rCiti,  N,  M.;  John  Corcoran,  of  thw  Bank  of  Kscanaba, 
K«<ciiriHba,  Mk'h.;  M,  A.  F'lTZniMMftNs,  Tayhior  Bauk  of  IrouwtKxi,  ImmvcHyL  Mieli,; 
LltciC!*  P,  Demikci,  G^^ncml  MEin»K'«T,  Alesiiaodro  Copijur  Mu^T-  €«.,  Bilvor  CiLy»  N.  M,; 
John  W,  Fleming,  Mayorof  tiilver  City*  Nt^w  Muxico, 

Map  ft.  Prospectus  and  any  further  particulars  ^Ifthed,  upcm  request. 


HO!  FOR  MEXICO 

VIA-- 

'Bhe  Eagle  Vass  'Rotite 

(Mexican  tnterf\«ttior\aL  R&jlroadi 

BY  THIS  ROUTE  A  TRAVELER 

is  put  in  quickest  time,  in  smoothest  way,  into  closest  touch 
with  all  that  is  typical  and  nov^el  in  Mexican  character  and 
life,  or  beautiful  and  grand  in    Mexican  scenery. 

T^irecf  connection  bettveen  J***,  LouU,  Mo.,  and  Pf en- 
ter ey  Tor r eon,  tfurango^  ^acafeccur,  j\^u€w:ah'entes, 
*S*cin  LuU  T^oto^i,   Cuadafajara,  and  City  of  Mejcico* 

No  trouble  or  delays  at  the  border.    See  that  your  ticket  reads  via  Ee|Ie  Pass. 
If   yitn  want  to  know  ariythmg'  more  before  you  start,  ask  any  Southern 
Pacific  Apent,  or  appjiy  to 

GEO,  F.  JACKSON. 

Gen.  Frt  and  Pass.  Agent. 
C.  PORFIRIO  DIAZ.  COAH..  MEXICO. 

Send  for  a  copy  of  ''Vairios  i  Mexico,** — U*^  free. 
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PRONOUNCED  by  eminent  ejt|>ert$  to  hive  the  greatest  body  or  high*gn,ie 
copper,  gold,  silver^  lead  and  other  metal  ores  in  the  world.  Recent  inalysn 
shows  llOO  in  by-products,  including  cobalt,  bismuth*  platinum,  etc.  Dm 
Company  now  has  an  area  of  nearly  800  acres,  including  famous  **Cometr  "Qwn 
zite/'  ^'Massachusetts/'  *'Oii  City,"  "Imperiir'  and  "Lester"  mines,  lying  between 
the  Horn  Silver  (with  a  production  record  €>f  over  $40,000,000),  and  the  Cactus, 
with  its  millions  of  gold,  silver  and  copper  now  blocked  out, 

William  A,  FARisn  this  month  assumes  management  of  the  property. 
Ores  from  this  property  took  first  prize  at  Paris  Exposition;  Smelter  returm 
for  large  lots  gave  us  as  high  as  $9.00  gold,  SS  oil.  silver  and  20  per  cenL  copper. 

The  Imperial  ore  carries  more  than  enough  gold  and  silver  values  to  pay  ill 
expenses  of  mining  and  smelting. 

Capitalized  for  f 6,000,000,  shares  910.00  par  value.    Limited  quantity  of  stocl 
for  equipment  and  development  purposes. 

Address; 

imperial  Gold  &  Copper  Mining  Company, 

Dooly  Block.  SALT  LAKE  CITY,  UTAH, 


The  Mexican  Central 

I  RAILWAY 

*  Passes  throu^^h  fifteen  Slates  of  the  Mexican  Republic  The  largest  ciliet 
W  and  the  most  fertile  agricultyral  regiona  are  directly  reached  by  it  or  are 
f  immediately  tributary  10  it.  It  connects  the  WATERS  OF  THE  GULF 
I  OF  MEXICO  WITH  THE  SLOPES  OF  THE  PACIFIC  It  traverses 
W  the  Great  Central  Plateau.  The  only  standard  j^auge  line  conn.  -  ^^  e 
jK  City  of  Mexico  with  the  United  States.  Through  Pullman  Buffe  ^ 
%  Cars  run  daily  between  St.  Louis,   Mo.,  and  Kansas  City  and  iL.  -. ...  .4 

*  Mexico,  No  change  at  the  border  Agencies  in  the  principal  citie*  of 
|J  Europe  and  the  United  Slates. 

%  ^  ^ 

if  For  further  information  call  on  or  address: 

S  Mr.  C<  R.  HUDSON,                                         Mr.  W.  D.  MVRDOCK. 

S  Tr*ffio  ManBt«r.                                                Gen.  Pft«»efift«r  A««nl» 

U  City  of  Mexico.                                           MexJco  City.  M^miea. 


f 


Mr.  T.  R.  RYAN, 

Cen«r&l  Agent, 
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B    All  Copper  Mines 

erf  the  World,  arc  listed,  and  detailed  information  regard- 
ing them  is  on  file.  New  mines  and  mining  companies 
are  added  as  they  appear,  and  the  list  kept  fresh  and  ac- 
curate  by  daily  additions,  emendations  and  corrections. 


kThe  Copper 
I  Handbook 

is  the  published  annual  summary  of  this  stock  of  data*  To 
those  desiring  further  details  regarding  any  copper  prop- 
erty or  mining  company,  or  particulars  regarding  any  of 
the  numerous  new  mining  companies  appearing  so  fre* 
quently,  the  information  in  these  files  is  available.  Terms 
for  this  service  are  very  reasonable,  the  charges  depending 
necessarily  upon  the  work  required  in  summarizing,  ana- 
lyzing and  securing  the  information  desired.  The  service 
is  not  free,  because  it  costs  money  to  maintain  an  efficient 
bureau  of  this  sort.  The  kind  of  information  that  is  given 
free  —unless  furnished  by  a  competent  party  out  of  friend- 
ship—is usually  worth  about  all  it  costs,  except  in  the 
cases  where  it  proves  very  costly  indeed.  Address  all 
inquiries  or  other  communications  to 

HORACE:   J.   STEVENS 

HOUGHTON.    MICHIGAN     ^e     U.  S.  A. 
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PERFORATED 
PLATES 


For  COAL,  ORE  and   STONE 

SCREENS 

Ifiiproved    Segments,    Shaker  and  Jig   Plates  of 
SteeU  Iron  or  Bronze 

Clinton  Wire  Cloth  Co. 

CLINTON,  MASS. 


HARD   COMMON    SENSE 

IN   THE   PRINCIPLES   OF  INVESTING. 

ONLY  JOURNAL  OP  ITS  KIKD  PVBUSHEP  Df 
THE  ENGLISH  OR  AKV  OTHER   LAIKUaGB. 

American  InHJe^tment^ 

BtrFALO,  N,  Y-,  U.  S,  A, 

PwMHIiH  mootlkly  at  ooe  dolUf  per  ycsf  (no  Itts)  fay  Ibe   , 

fii€Z^cir€x  VtibUshing  Co. 

Ttali  inst-  .5iionv  p^nininc  to  x<x\  csute.  real  csttte  SMvrftiis,  file 

llftaniice.  Ki^  .>s,  sa^irigs  binks  immoB  tov^stniciits,  ftftfiicigfil  Kciffi- 

ti^  ^  ii  vt  i>u^*m  for  tlie  Uyiiiia^  nmi^ecfl^^t  juid  teicstaitiit  rtf  estates, 

intet.  *^vfn'  min  '-t  wi\aiifi  ownnif  a  doltu's  wovtll  ol  prof»ertY 

^t>t>u  tfpe&deol— a  frcal  ruolcr  foe  d€w  tdos  uid 

the  n>ii$> 

^t.OO    Arid   vwor^H  It, 
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MT.  ZIRKEL 
COPPER    MINING    CO 


GRAND  REPUBLIC 
COPPER   MINING    CO. 


Offices:    240  LA  SALLE  STREET.  CHICAGO,  ILLS. 
yVkines  located  at        -        -        Pearl,  L.arlmer  County,  Colorado 

AN   IDEAL   TOOL    FOR    REPAIRS. 

IVI  c   CASE'S 

"Double  Spindle"  Lathe 

ha-*   rai>afit.>    of    two     latbtiis^    '\i\    one, 

4d-iii<:l«  Swing,  triplts  ffenrod  fur  larnre 
wnrk- 

2 6* Inch  Swln^  with  aU  mfKl»?rn  im* 
provtrnn'rits  for  wotieral  all  aromuil  u*?e. 

T>ik*'H  uij  tli«  rt)oiTi  of  hut  nnt^  rt'tfulnr 
/  I  iFik'v  latho  11  ni^  costs  only  lialf. 

Uv(?r  4uu  in  Uiie, 


J.  X 

14  Dfly  Street. 


McCABE. 

NEW  YORK. 


Leaky  Boiler  Flues 

Will  trouble  you  sometine'  better 
have  a  pair  of  Betterman's  Standflrd 
Boiler  Flue  Plugs  on  hand  —  then 
you  will  have  smooth  sailing. 

ron  PniCtH  AID  PAP»TiCUtR^t>  WPtiTC  TO 

REiHHOLD  BETTERMAM,  '""^town 


IT  IS  A  FACT,  THAT: 

Of  the  27!, 949  long  tons  of  Copper  produced  in  the  U.  S.  in  1901 
more  than  2S  per  cent*  was  contributed  by  the  States  and  Territories 
traversed  by  the  lines  of  the  Atchisoh,  Topeka  &  SANTA  Fe  SYSTEM 

Of  the  $80,000,000  in  gold  produced  by  this  country  in  the  same  year, 
over  61  percent,  was  contributed  by  this  same  section. 

The  output  in  this  immense  mineral  territory  ha^  barely  cnminenced, 
and  a  fiehl  awaits  the  cuniiiig  of  the  Pro^prctor,  Minor  and  a  Capitalist 
which,  in  pnint  of  variety  and  wt-alth  of  mineral  resources,  is  uasurpassed 
by  any  simihir  section  in  tho  world. 


Fur  furth(*r  inforniaTiMii.  address 

INDUSTRIAL  COMMISSIONER, 


SanlaFe 


AT.tS.  F.  gf. 


CH\C  fkC>0 


I 


I 
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TJAIUHOLOMEW.  L    H 

MmysYtkie,  Piute  Co.,  Utiih. 

BIUTES  AJfD  HllflllG  A  SPECIALTY, 

Hrpcirt!*  furoii'hfid  on  niiiic»  And  mitiins  prop- 
erty m  liny  p«»rt  of  Ltah,  Idaho.  Wyomiaa, 
NeviidniLiiii  Anioiia.  iit^lercnoe«furni*hfcdupon 
requf«l,     I  orfTspotidetice  solicited. 


BEELER.  HENRY  C, 
MimiK;  Elf GIIIEEE. 

SUI«  QeoloKUt  of  Wyoiuiug 
CbeyeiiDef  Wjfo. 


r>ROWN,  AMOS  P.  EM,  Ph.D., 
^  GEOLOGIST  AND  MHIING  ENGINEER. 

Uoiwoity  of  Peonsylvantfi,  Philadelphia.  Pa* 


pAHOON,  JAMES  l^LAKE, 

COllSULTtlCG  ENGINEER  AND 

CORPORATION  EXPERT, 

3S  Naasau  Street.  Sew  York. 


/^AMPBELL-JOHNSTUN,  R,  C. 
^^      MINING  ENGtniER  &  METALLURGIST 
Slocan.  F)riLi»h  Of»ltimbift* 
M.  T,  M.  M.,  M,  T,  M.  E  ,  M.  Can,  M,  L 

DEFTY,  W?^ 
MINING  EKGINEER 

Phoenix.  Arirona. 
Codfta:    Lieber*p  Standard:  Bedford  McNeilL 
Cable  AddresAt  Wed 


T^ENNY,  G.  A., 

MINING  AND  CONSULTING  ENGINEER. 
P .  O,  Box  4 1 8  K  ioh  ft«  uesbufff,  Soti  th  Africa. 

Consulting  Engineer  to  the  General  Mitanfc  and 
Finance  CorporatioD.  Ltd, 


QRAPEU,  T.  WALN-MORGAN. 
CONSULTING  ENGINEER, 
28  vearA*  expa/ietioe* 
.Mill^  liLjilding,  8an  Fr&nciaoo  CnL 
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pULLER,  J.  A., 

STOCK  BROKER. 

Hanoook  and  Caiumei*  MiohigaQ* 

-^perStockaSpecitdty. 

^oRdenf:  ffjiyden  Stone  &  Co  .BoAw, 
-«»d/ey  dt  Lo    CliicNto*  l\l* 


H 


ARTMAN,  FRANCIS  M., 

ATTORNEY  AND  COUNSELOR  AT  UW, 

Aaaona, 


H 


tJDSON,  SONS  *fe  CO., 

BROKKRS. 


CbaA.  E  Hudaon.  Mitns£er* 
Cnrniapondenoe  aolioiled. 


Salt 


tMvlUJL 


LONERGAN,  J   J., 
MINING  ENGINEER. 
Office,  250  2f»2  Wilcox   IJlr^cIc,  U^*  Att^rJte.  Cat 
Ten  3  earn  in  (California,  AHzona  aad  Keviiia 
fieldfi,    Mi»e»  examined  and  reported  fip'^fk    Orw 
tested    by   all    pn.*ocsse-^*nd    ad^^ce    ipveft 
prf'tjer  trwitment- 

Cable  Address r  Lnners&Ht  toe  Aac«i«SL 
Morcinn  &  NeaJ  aud  ABC*  Codea, 


M 


cCORMKK,  E., 

MINING  ENGINEER 

Calumet,  Mich. 

Cable  Addreaa:  Edmack.  Calumet- 

BecUard  McNedl's  Code. 


]l/r ACDON A LD,  BE R X A R l> , 

MINING  ENGINEER. 

Spokane.  Woah.  RoealaiKl*  B. 

Copper  Mtoea  Exnnuned  and  R«port«d  9iu 


TUf  ILLER,  G.  W..  E,  M,,  C  E,, 
MINING  GEOLOGIST  AND 
CONSULTDfO  ENGINEER 
Butle   Moetai 


1 


\ 


M0EC:HEL.  J.  R.,  Dr.,  phiL,  Ph  M. 
i3:AUNi5  City,  Mo. 
ANALYSES.  ASSAYS.  METALLURGICAL 

PROCESSES,  - 

Extensive  Laboratory  Facilities.  ■ 

Copanlting  Chemist  and  MHallurci^t  for  ■ 

American  Copper  Co..  New  Yoik. 

Nationa}  Gold  A  Copi^er  Cow.  Aritona. 


"M^EILL,  JAMES  W,, 
-L^  CONSULTING  METALLUR31: 

MINING  ENGINEER. 
Bedford  McHaH  Code, 
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rEW  YORK  FINANCE  AND 

DEVELOPMENT  COMPANY, 
;  STOCKS  SOLD.     COMPAMIES  ORGAIflZED. 

32  Brood  way,   New  York, 


ICHOLSON,  HUDSON   11. 

C01ISULTI5G  MUimG  EIIGUIEER, 
I  404,  Cooltpental  Building,  Denver.  Colo., 
U.  S.  A. 

ExT»ert  Examination  of  and  advisory  report d 
»  mtntng  i:»rn];:Ht«itM>ni<.  Bj>eciattvt  The  chemical 
[td  ore*. 


>AVNE.  H.  L., 

CHEMICAL  ENGINEER* 
£xp«rt  Reports  on  Mining  Propertiifleu 

Qeveland,  Oliio. 


)ENHALLEGON,  WILL  J  , 

MINIKG  ENGINEER, 

Cdlumet,  Michlifan. 


POTTER.  THAS.  K,  ^l-  ViX 
tlineraJ  Lands,  Real  Estate,  Mice*  and 
Mininc    Stocks.    Governnicnt,    RaiLroadt    State, 
School  and  Oihtr  Botida. 

13  S<j.  Seventh  St..  Minii;eapi*Ii^,  Minn. 
Reference:  Hennepin  Coynty  Savings  Bank. 

ROHL\S(X\M^  H.p 
MINING  ENGINEER^ 
Butte,  Mont4UWL  Salt  Lake  City,  Utah. 


CTEVENS,  HORACE  J., 

Houjtbton,  Michicun,  V.  S.  A. 

Examinations  and  Reports  upon  Copper  Proper- 
ties i  a  the  United  Statea.  Canada  and  M^joco, 
Rasiatered  Cable  Add  rera  ■   Coppt  rfwoi\ 


VTAUGHAN-RHYS,  T.  J., 

MINING  ENGIlfEER. 
Flack  Building,  Vancouver,  B.  C» 
Vau-Anda,  Tejcada  Island,  0.  C. 

Cabte  Addreaa:  Vonrtce,  Vnncoiaver,  B.  C. 

Code*;  Bedford  McNeil;  Morv'mg  Jk  NeaL 


For  HIGH  CLASS  MONEY- 
MAKING  INVESTMENTS 

HARRY  "viNGSTON  BOWDOIN, 
46  Broadway,         NEW  YORK,  N.  V. 

E.  E.  BURLING  AME  &  CO. 

ASSAY  OFFICE  *no  tSiS'Aiiti^r 

Established  in  Colorado.  t866.   Samples  by  mail  or 
express  will  receive  prorniitnnd  careful  .attention 

Gold  &  Sllier  Bullion  '''""ll;",^^?;,*.*™'''' 
Concentration  Tests— ^^TAtrtortL;!"'''' 

1736.1738  L«wrenc«  St.,    Denver,  Colo. 


J.  M.  LONGYEAR 

Mineral  and  Timber 

..LANDS.. 


In  the  l^a^e  Superior  W^rici^ 

Vice-Pre^,  LA  KE  filHt.tKE  ENGINE  WORKS 
Addfoaaz 

MARQUETTE,  MICH.,  U,  S,  A. 


Brass  and  Copper  Plants 

SHEET.  ROD,  WIRE 
AND    TUBE    MILLS. 

Estimates  and  plans  prepared  or  your 
present  departments  re-designed  ind 
latest  improved  American  devices  and 
machines  installed, 

HUGH   L.THOMPSON. 

Cofisulting  Efiglneer, 
WATERBURY.  CONN.  U.  S.  A. 


Save  Money 

IN  BUYINB  MIKING  STOCKS 


Wn  htiv<<  roprp.*i>ntativori  In  nrnrlj  nvory  ttiii 
nff  coiitiT  of  th«  West  niKl  Houibwrnit  and  ca 
I  tier  in,-^kit'  iiricos  on  almost  auy  stuck. 

Bank  References. 

W.  G.  YOUNG  &  CO. 
Stock  Broken,  72S^afl  Uttfhilii  Bulldiag 
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i/PIA'WT 


International  Colonizing  Company, 

71  Broadwav.  New  York  City. 


WM    R.  TOWirSEIfD  .  SVfsldnit   {  RSITBr  A.  'A 

A    F   CARN 


:rTr)r  ■ 


Barilc  of  Deposit— Wells^  Fargo  6>  Co..  63  Broadway, 
COLOMBIA,  SOUTH    AMERICA. 

i)ur  euiiipitttiy  hii^  n  trurt  ^if  hind 

(THREE  HUNDRED  THOUSAND  /-^"^ 


It  IK 

of  III 

thr  t 
four 

iivfl    itul>*Mr    Irt-r-,   UiiMVU^  iiuui|    koi 

TIMBER. 

iflrrirultiiml  prxHltK-t"*  miMitionfd  v 

Hour 


VVc  life  )iffff>aT> 
f)i£v  ibiit  mof  «t>ek  hh 


""^'^'UFACTURING. 


U,^^^_™\L  CDLONV 

when)  wc  will  huvc  iht?  fitlJuwiti^: 


IJrw.<l/.*..^Tl. 


miii«i,  aiiti  ^11  i> 


CAUFORF" ' 


In  triivuifir  -ftM^r^  ftti  ftrtr  fvf  nfr  ^m' 


mif  r^nSUfff%M 


find 


.,    I».   <>      Mill   ,  Johti  J 


>tenUHi  pco[ylf),  pkro»pcroui!t  and  good 


d  til  ftjnu*!*  perwin^  of  mo<i4sriit<7  miauM  viih 
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1  ihb  Valley  U  timurpAdotscl  (of  fmUli^  «oil  iti«  qrtlmAft*  uuisqiialoii 
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o  iifeiifne  of  laborJ* 


Mines  Near  Iron  Mountain 

MONTANA 

The  tremendous  fortunes  made  in  Copper  invest- 
ments are  made  by  the  investors  who  buy  when  the 
stock  can  be  purchased  at  a  reasonable  price,  and  who 
hold  on  to  it  until  the  mines  are  fully  developed.  This 
company  offers  you  the  opportunity  of  a  lifetime, 
A  postal  card  witli  your  name  and  address  will  bring 
you  full  information, 

* 'Taking  every  thin;?  into  consi  deration »  the  general 
character  of  the  ore  chute,  its  positive  conditions,  its 
length,  breadth  and  wonderful  extent  and  with  the 
values  now  displayed,  I  make  the  assertion  that  the 

Amador 

mine  has  a  larger  body  of  copper  ore.  of  higher  values 
as  a  w^hole  and  of  more  positive  values  as  a  great  pro- 
ducer, for  the  amoimt  of  work  done,  than  any  copper 
mine  in  the  northwest,  not  excepting  the  famous  mines 
of  Butte  and  Anaconda.  I  MAKE  THIS  ASSERTION 
FEARLESSLY  AND  DEFY  CONTRADICTION/' 

— Bxitact  from  a  rffwnt  rfpcrt  madf  hjf  G.  S^vtt  Audentmt  M.  E. 

FOR  FULL  PARTICULAnS  ADDRESS 

Amador  Consolidated  Mining  &  Development  Co. 

Suite  507  -  172  Washington  Street    ::    CHICAGO 


If 
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iopper  Information  Bureau 


r 


HE  annual  publication  of  the  Copper 
Handbook  necessitates  the  con- 
stant gathering  and  systematic 
fihng  of  accurate  information  re- 
garding the  technics  and  statistics  of  copper  and 
the  copper  trade  generally,  also  the  securing 
and  filing  of  data  covering  the  finances,  organ- 
ization, equipment, development,  ores»  manage- 
ment and  prospects  of  several  thousand  copper 
mines  and  copper  mining  companies  in  all 
parts  of  the  world. 

This  information  is  available  to  any  in- 
quirer for  a  small  fee,  $5.00  being  the  price 
charged  for  answering  an  ordinary  inquiry. 
Where  the  inquiries  involve  extended  investi- 
gation or  personal  inspection  of  mines,  the 
price  for  furnishing  full  reports  will  be  made 
according  to  the  time  and  outlay  required. 

Special  investigations  conducted  with  re- 
gard to  any  branch  of  the  copper  industry  in 
the  United  States  and  abroad. 

Partial  or  full  reports,  with  personal  in- 
vestigation, made  upon  any  copper  mine  or 
prospect  in  the  United  States^  Canada  or 
Mexico. 


Horace  J.  Steve* 

Houghton f  Michigan        \\   \\       \^i 


Tlie|il.f}iiOnieiiCo. 

Manafacturers  of 

LIME 

WbolwAte  dcfllers  in  COAL,  AMERICAIf 

and  IMPORTED  CEMET«T.  BRICK, 

SEWER    PIPE.    PLASTER.     BAIR 

and   BUILDING  MATERIAL 

GflnertI  Forwardrfig  Agents 

iffflci  ind  ffonts    -     WEST  HOUGHTON,  MICH. 


tlio  Oldost,  LarL'.-f  ?<»  .i  Str,, 

larco  lioe*.  «>f  I 
Holiahlc  Cdiur'  ' 
contract,  r»:*K'or 
Compatiieiti  or  •  ' :_    :     .„  .  .  ._ 

VAN  ORDEN  BROS. 


KousHton 


/Vllclilifan 


JO  &  n  Cftiiens'  NAtlofuI  Bank  BIdg.  HOUGHTON,  MCH. 

Mine^  sn£  Mining  In%)e4rtfnent4 

STOCKS.  BONDS  AND  SECURITIES  DEALT  IN. 


Meritorious  Mli^infl:  IriTpstments  rmlcrwritton,  Correspond^ne^*  Invited  tit^m  lnr<»»tnr§ 
drji^irinipr  tln?i  maximum  of  |»roflt  with  the  njiiiimum  of  ri&k,  iu  i^t Hetty  m<>ntortoi}» 
Miirjiiii»;  projHitHitions  wlik*  wo  lmT«  tu^rsonally  innmined.  and  cjan  c4>ai>ct«iitioiisi]r  r  ©► 
ommeDd  a^  propurtifts  of  much  fthovo  Iho  avoraj^'o  pri.>iiii-44^ 


MAPS 


OF  THE   STATES  OF  MEXICO 

showing  Railways,  Stage  Routes,  Wapon  Rnads,  Trails. 
Post  Oflfices,  Administration  Offices,  Miocral  Agrncics, 
places  passt^d  enroute  to  the  principal  prrinis.  MiniriLi 
Districts^  with  character  of  ores  mined,  etc.  Sizes  of  each  State,  25  in.  by  i^  in. 
Price  1^1)0  each:  in  sets  of  *^6  maps,  $50.00.  An  invaluable  scries  of  Mexican 
maps  for  reference.  The  oalj  maps  of  thf>  kind  imbHshed,  0>Tnpne^i  and  drawn  Hr 
GEORGF.  D.  JAME:S.  C:vll  tnd  Mlakg  Gotifieen519  Mlalsr  Eicfcaofe  Bldf., 

P.  0.  Ad4r*l  ■:  Box  7,  Dearer^  Cola*  TD[»^p!it«|  nad  oOurr  nup»  of  lil  wmntn**  mJ  s^tioni  pr«^%t»d  l»  flf^ 
Kf^m  K!*afVi^KRrva.t  MTvJ'il  Jotmi^-vL  nf  SVw  Yiirk,  MiiivhfS,  iwn-"  Ant>t»tti«riarinn    -  ii 

htut  l»e**n  (KKJ'ihk*  lo  ii!iriiit>  .oiniiftrlfluii,*.  Lhat  th»'  wor*  hat  Iw^ii  iloii*»  v^r>  t'»reTalljr  *u  I 

TlH-1*!'  nirijiis  pljHfclil  \»\  pipiirfeinf.^l  b>"  a)l  wha  are  foturviKcU  la  Mt^jilcAn  ^ruportj.    Thwj  > 

U'L'ftlL  «i*  w»>  (itivr  alrf^mly  found-" 

FrrHf*  AlXC-iCwALitKhM  To.  l>enTBr,  M»rrh  St.19ra  — •'T!npMjin»p«Tery  ii«t1lsfiu<«ortlT  nil  a  inn^  U\tv%n% 

^r\  our  ciinee.  «nil  w«  do  nut  lU'AlUte  in  r(.M'umiueitiid<D||  tti«tD  to  thoiift  liavii)^  huBliitNW  wUliouf  ritrl^tbiwit^ftA^ 

li«*iJtibUcof  Mixleo." 


WM.   CARR    &    CO., 

Citizens'  Bank  Block, 

HOUGHTON,  ^  MICHIGAN 

Puy  Rnd  Broll  on  commission,  for  cash,  or 
carr>'  on  martirln,  Stoekn,  Honda,,  Coppttra,  Oraiu. 
Provii^iunj*,  otc, 

Privat^^"  WitvH  to  rhica^o«  Now  Turk  and 
Boston.    f'oMtinuons  Ma rkr>t  Q natation?^. 

Corrfv'ijKindepts  :  Haydm^  Stono  &.  Co.,  mom- 
beif^  BoNttni  find  N«'W  York  Stock  Exchaiitff^H, 
and  W.  U,  Laidley  it  V<Ky  members  Cbica^^o 
'*'^rd  uf  Trade. 


\     ^Pi 


>«pper  Stocks  Qlven  StKci>\  MUaUan. 
Unlltted   Securttte*. 


JOSEPH  CR.OZE 

Jlineral  and  Timber  Lands  on  ho^ 
phmra  of  Lake  Supenor,  putvb^je*.^  a 
fur  sale. 

City    and    Country    Real     E«^L^t« 
Houjf h  to  n  Co .  ^  im  proved  and  u  n  i  m  provi 

8hipviird  and  lowitija;  Line*     Full  oi 
fit  of  Tugs  and  Lighters,  etc.^  av 
on  ^hort  notice  for  work  in  any  p&it 
Lakf  Superior. 

Wood  atid  Coal  Yards,  Cemeoi, 


^j|NIW))r%#^|d*tl*:]i««4eai|(^m»4it 


A  Remarkable  Gold  Mine 
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>  j»ftr  nnit.  U'wd,  from  $5  U*  $20  iiJ 

RARE  OPPORTUNITY  TO  PURCHASE  STOCK 
IW  A  PROVEN  MINE 

I    \nVIN«»  CO.  i%  ti  |;i>lii~miiiing   Mit*'rpri^/%  th*^ 

■Mil 
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The  Copper  Belt  Mining  Co. 
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•FAT  WITH  FACTS' 


MOODY'S 
MANUAL 


of  Corporation  Securities 


I  O  O  3 


Official  Reference  Book  of  the  Corporations  of  the 
United  States 
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^Sensible  Methodical  Arrangemekt' 


Now  Ready  for  Deliver>^ 

fViV#  in  cl^th  ^7*50  per  copy, 
Fl^jcihh  itatfyer,  ^lO  pmr  copy-  Bjcpr^^  churgt-i  prepaid* 


Moody  Publi 


l^ondon.  EFFiJ^GHA^M  WIM^Saff.     it  "Royal  Bjtchan^t 
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he  JLeaci  and  <£inc  9/ews. 

Publisbed  weekly  in  the  inUrc^s  of 

Miners  of  Lead  and   Zinc  and  Associated  Ores^  and  the 
Manufacture  of  the  Products  thereof. 


WumTa,,,  ,,.    „,,  ,,..,    ,,    ^orn^sprmdems  In  the  iHinctpti  U«d  tnd  2inc  Mining 
Centers  of  the  UnHea  States,  British  Columbia  and  Mf  7ttct»»  *s  ^t\\  AS 
In  thr  Principal  Market  Center'^  of  \\\m  * 


SPECIAL  CONTfUBVTORS  INCLt'Di;  ACKNOWLEDGED 

AUTHORlTtli  s     nx     TMC     SVDJCCTS     THEV    DfSCVSS. 


Mji'Ncr  if'tp  I'll  i[  H.j,  ?«i  I  in  r(.'r    »  ..'.ir  , 

Sample  C<^giV  lor  tlM  Mklfii.  fj/,     JuOUt^j     UfO^ 


\  "Bhe  'Boston  Mining  'Bureau  \ 


typtf  Aii  '  md 

most  J  c  iiljf 

€XlIUM 

H.1  ditlriirt^  it 

subKfibers  are  u!  ureal  value.    Sam^c  cc>py  upon  re^ur  i 

Address; 

E6^  Mining  Burea^u  PublishinB  Co,, 

P,  O.  Dmwer  5233.  ^4  Federa.!  Street,  BOSTON.  MASS. 

Midtf. 


•LANET  COPPER  MINING  CO,.**' 
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International  Colonizing  Company, 

71  Broadway,  New  York  CHy. 


OFFICE  RSf 

WIA     R,    TOWNSEffli 

A.  F.  CARMODV.     ,        i>«.  v   .u.j    m-i^m.- 
WM.  K.  MAKTUV  .         U^d  CuittiiaMioiiiM 


DtRCCTORS: 
CAS8IU1^  M    OttHKIir, 

WW,  BitAcicrr  HARDina* 


Bank  of  Deposit— Wells,  Fargo  &  Co.,  63  Broadway^ 
COLOMBIA,  SOUTH    AMERICA. 

(THREE  HUNDRED  THOUSAND  ACRES> 
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CHOLAME  VALLEY.  SOUTHERN   CALIFORNIA- 


<  '^.l-aiv  it  ^20  to  $30  per  a<*rr  - 
VoJIf^y  ii»  Htt«uqias5inl  for  (urtiliij'  aiul  its  dimaU*  mjccittAltnJ 

TWO  FIRST-CLASS  MINING  PROPERTIES. 
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WM.  H*   MARTINt  Land  Connmlssioner, 
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Color*scio  Springr^^  Colorado* 


THE  ROVTE 


TO 


Tbe  Copper  Country 


Vutk, 

U  via 

Maickinaw  iJity  or  Chicaga 


TfiTi  rji^hslce|iin^'  aiuldui- 
in/  .  s  from  New  York 
ton  to  Detroit  and 
.  i:-  -^  J,  and  {roro  Drtml! 
to  \fackicmw  City  : 


^  Favorite  Summer 
Tourist  Route 

:    nd  4  eeots  ^tage  for  ^'Smnmer  Touts^  to 

O.  W.  Ruggles 
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NIAGARA  FALLS    NEW 
BUFFALO  BOSTON 


TRADC^MAf%K 

The  Standard  For  Rubber  lasulatii 

Okonxte  Wires  and  Cables  Have 
Been  Underground  In  Copper^ 
Coal  and  Iron  Mines  For  Years, 
Carrying  Without  a  Break  Elec- 
tric Currents  for  Light,  Power 
and  Sound  *^!*  *#  t*  ^  ^  *!fi  ^ilt 


As  General  Distributors  We 
Carry  a  Stock  of  Okonite  Pro- 
ducts in  Chicago  and  Can  Ship 
Promptly.»e  -^  -^  -^  -^  ^    <  -^ 

Send  for  Price  List  No.  9,  on  D.  &  M.  Enclosed  Fusoti 
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Postal  Gold.  Platinum  A.  Copper  Mining  Co. .  53 

PLUMBERS. 

Jjike  Superior  Steam  Heating  Co 53 

VWDJUMOC  PACXINOL 

Mabbs  Hydraulic  Packing  Co 47 

PNBUMAXrC  TOOLS. 

Mabbs  Hydraulic  Packing  Co 47 

Stow  Flexible  Shaft  Ga 53 

PORTABLE  DRILLS. 

Stow  Flexible  Shaft  Co 53 

PORTABLE  GRINDERS. 

Stow  Flexible  Shaft  Co 53 

POWDER. 

Nitro  Powder  Co 56 

POWER  DRILLS. 

Davis  Calyx  Drill  Co 3 

Jeffrey  Mfg.  Co 6& 

J.J.  McCabe 61 

Rand  Drill  Co 3 

Stow  Flexible  Shaft  Co 53 

POWER  PLANTS. 

The  C.  &  G.  Copper  Co 7 

POWER  TRANSMISSION  MACHINERY. 

W.  E.  Caldwell  Co. 3 

Jeffrey  Mfg.  Co 65 

A.  Lesohen  A  Sons  Rope  Co 41 

PRESSES. 

The  Watson-Stillman  Co 57 

PRINTERS. 

American  Investments 60 

Hancock  Evening  Journal 41 

Mining  Gasette  Co 49 

Mining  Journal  Co.,  Ltd 43 

Native  Copper  Times 23 

Phoenix  Pioneer 33 

PUBLISHERS. 

American  Investments 60 

American  Mining  News 4fi 

Banker  &  Miner  of  Mexico 48 

Bonds  &  Mortgages 47 

Boston  Mining  Bureau 71' 

The  Engineering  Magasine' •  31 
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STRUCTURAL  STEEL  AJID  IROW. 
ArtutriCiiii   Brnlne  L\>, 
W^iscon^in  Briclg«  &  Iron  Co. 

SUGAR  CANE  CAKb 
.^Sheffield  C&r  Co. 

SWITCH  ROPES. 
A.  LfMcben  A  Sons  Hope  (\* 

TAWK  CARS. 

kthks  C*r  &  Wk  Ci> 

TANKS*  STEEL. 

W    L,  CaKlwcUCo 

TANKS,  WOOD. 
W.  E.  CaJdwell  Cu 

TECHNICAL  BOOKS, 
Bngmeering  &  Miuiiuc  Juurnai 

TELEPHONES. 
Cenlral  Electric  Co 

TERRA  COTTA. 
M    Van  Onlcii  Co 

TIMBER  LANDS, 
Chieogo.  Milwttuke#  *  St.  Paul  Ruilwiiy  Co 
JtjWHIili  Orosc,  ... 

Iluncbf«tt«  A  Lawton. 
J.  M.  L4in45yoar        .    . 

TIN  PLATE. 
The  BerKer  Mfpt   Co 

TIN  PLATE  CARS. 
AtloA  Car  A  Mfi?.  Co. 

TITLES  TO  LAND. 

Bull  A  Bnll 

fl(ttich(*ttei  A  L»vrto«.. 

J.  M.  Longyear 

TOOLS. 

Cfenlml  Electric  C« 

TORCHES 

The  Bemcr  Mfu.  C<i 

TOTE  BOXES. 
Baldwin  Lcx^omolivc  Work*^ 
Jeffrej'  Mfg.  Co   .  

TOWERS,  TANK. 
W,  K.  Caldwell  C:*>,  

TRACK  DRILLS. 
ShcffioLd  Car  On. 

TRACK  GAUGES. 
Sheffield  iar  Co 

TRACK  LAYING  CARS.  WOOD. 

Sheffield  Car  Co 

TRACK  LEVELS. 

S^meJd  Cux  Cu.         ......... 


TRAM  CARS,  WOOD  AND  STEEL. 

44   I   SheflSeld  Car  Cu  

*    I  TRAMWAYS. 

Allttii  Car  &  Mfg.  Co 

A.  Lewshcn  A  Son*  Rope  Cf> 

TRANSFER  CARS.  STEEL. 

Sheffield  Car  Co. 

TROLLEY  REPAIR  CARS,  WOOD, 
Shoffiflhl  Car  Co. 

TRUCKS 
.Vtla.-  Ijtr  A:  MI  IT.  Co 

TRUST  COMPANIES. 
Superior  Truat  Co 

TUBING. 
Boston   BeiniiK  C'j 

TUBULAR  LANTERNS. 
Thr?   Herirer  Mfg.  Co 

TUNNEL  CARS,  STEEL  AND  WOOD, 
ShtfUield  Cur  Co 

TURNTABLES. 
.\tla9  Cw  &  Mfg.  e^. 

TYPEWRITER  RIBBONS. 

Wm,  C   Krcul 

Smith  Premier  Typewnior  Ct>. 

TYPEWRITER  SUPPLIES, 

Wm    C    Kretil 

Srnilli  Premier  Typewriter  Cu 

TYPEWRITERS. 

VVrn    C.   Krpul 

IJlivfir  Type  writer  Co. 

JSmith  Premier  Typewriler  C" 

VALVE  SEAT  PLANERS. 

Stow  Flexible  Shaft  Co. 

VALVES, 
Boi*ttjn    Beltirig  Co.  . 
The  Liinketiheimer  Chij 

VELOCIPEDE  CARS,  WOOD. 

Bheffieia  Car  Co, 

VERTICAL  FILES. 

Wm.  **.  Kreul 

WASHERS. 

Boston   Bolting:  C^o 
Cent  ml  lilet-tric  Co,.. 

WASTE. 

A.  I^schen  iV:  .Sunf^  Ropet  to 

WATCHMAN'S  CLOCKS. 
Cent  ral  Elect  he  Co,    . 

WATER  COLUMNS. 

Sheffield  Car  C4>.  
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WATER  TUBE  BOILERS, 
^flie  Stirfwi*  V*3 


WEED  CUTTlJfG  CARS, 

.a^iBftld  Cir  €c* 


WHEELBARROWS  AlTD  TRUCKS, 
Atlv  Oif  A  Mfg.  a. 

WHEELS*  CAST. 
WHEELS,  WOOD  CElfTER, 

WHEELS,  WROOGHT  STBSL. 

Sheffield  Car  Co.  .    

WHISTLES. 
Iba  hxmknaheim^T  Cu -.«.,««« i ,  ^ . 
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WIRE  CLOTH. 

Clinton  Wire  Cloth  t^   . 

WIRE  GOODS. 
Earl  e  C.  EbAoH 

WIRE  ROPE. 
Jeffrey  Hfg.  Co.  . .__.. 


K,  L«4ch#ii  A  Bon*  Hop*  O0  1. 41 

WIRE  ROPE  TRAHWAYS. 

Ei^rle  C.  Bacon . . .  8ft 

A.  Letscbeti  &  Son*  Hofi«€^.. ...*.,^  41 

WIRE  WIIIDIIIG  Oil  HOSE. 

BofttUQ  Beltjii«  Co  .  .  .    .....   17 

WOOD. 

JoMph  Cfos«. .*.....,...,..  fll 

WRECKING  ROI'ES. 
A.  Lescb&n  it  Sows  Bope  Co ...,  ^ .....,,«, .   41 
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